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Executive Summary

This Sampling and Analysis Plan (SAP) presents the technical approach for the Basewide Site Inspection (SI)
Addendum for per- and polyfluoroalkyl substances (PFAS) to be conducted at Naval Air Station (NAS) Oceana,
Virginia Beach, Virginia. This S| Addendum is being conducted for Department of the Navy (Navy), Naval Facilities
Engineering Command Mid-Atlantic, under the Navy Comprehensive Long-term Environmental Action — Navy
(CLEAN) 9000 Program.

This S| Addendum SAP is being completed under Contract N62470-16-D-9000, Contract Task Order WE14, in
accordance with the Navy’s SAP policy guidance to help ensure that environmental data collected are scientifically
sound, of known and documented quality, and suitable for intended purposes. The objectives and technical
approach included in this SAP were jointly scoped by the NAS Oceana Tier | Partnering Team, which includes
representatives from the Navy, U.S. Environmental Protection Agency (USEPA) Region 3, and Virginia Department
of Environmental Quality.

The laboratory information cited in this SAP is specific to Gulf Coast Analytical Laboratories and Battelle Memorial
Institute. If additional laboratory services are requested requiring modification to the existing SAP, revised SAP
worksheets will be submitted to the Navy and regulatory agencies for approval.

NAS Oceana, located in Virginia Beach, Virginia, is a 6,000-acre master jet base supporting a community of more
than 9,100 Navy personnel and 11,000 dependents. The mission of NAS Oceana is to provide the personnel,
operations, maintenance, and training facilities to ensure that fighter and attack squadrons on aircraft carriers of
the U.S. Atlantic Fleet are ready for deployment.

The Basewide PFAS S| at NAS Oceana was initiated in 2016 as part of the Navy-wide initiative to assess PFAS
releases at facilities with historical use of aqueous film-forming foam (AFFF) and the potential for exposure to
these chemicals through groundwater used as drinking water. The Sl included collecting groundwater samples
from on-Base monitoring wells and golf course irrigation water supply wells screened in the Columbia and
Yorktown aquifers and off-Base drinking water wells; all samples were analyzed for the six PFAS on the USEPA’s
Unregulated Contaminant Monitoring Rule 3 list. The Sl results confirmed several source areas on-Base and
identified migration of PFAS constituents off-Base into private drinking water wells. Concentrations in one
off-Base drinking water sample exceeded the applicable screening values; however, not all source areas were
thoroughly evaluated, and data collected were not sufficient to definitively assess transport. Consequently, an S|
Addendum was recommended. The following objectives have been identified for this S| Addendum:

e Further define the lateral and vertical extent and evaluate the long-term temporal variability of PFAS
contamination in groundwater in the Columbia and Yorktown aquifers both on- and off-Base and determine
whether there is unacceptable risk to human and/or ecological receptors

o Refine the understanding of hydraulic characteristics of the aquifers and transport mechanisms for site
contaminants

e |If present, determine if PFAS provides an unacceptable risk to human health or ecological receptors?! due to
exposure to, soil, surface water, or sediment

Activities to be completed to accomplish these objectives include:

e Installing monitoring wells within the Columbia and Yorktown aquifers in known or suspected source areas,
downgradient of known or suspected source areas, and along the perimeter of the Base

1 potential unacceptable ecological risks will be evaluated when appropriate screening values are issued by USEPA.
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Collecting groundwater samples from existing and new monitoring wells installed in the Columbia and
Yorktown aquifers

Conducting slug testing and groundwater elevation survey from monitoring wells
Collecting co-located surface and subsurface soil samples from known or suspected source areas

Collecting co-located surface water and sediment samples from drainage areas downgradient of potential
source areas and in the vicinity of outfalls from the Base

Collecting drinking water samples from off-Base residences with private drinking water wells within the
designated sampling radius

All samples collected will be analyzed for 18 PFAS compounds listed in EPA 537.1; sediment samples will also be
analyzed for total organic carbon. This SAP consists of the 37 worksheets specific to the Navy’s SAP guidance. All
tables and figures are included following the worksheets. The field standard operating procedures for this work
are in Appendix A, and the laboratory Department of Defense Environmental Laboratory Accreditation Program
documentation is included as Appendix B. The July 2018 Partnering Meeting SAP scooping session presentation is
included in Appendix C.
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Abbreviations and Acronyms

°C
ug/kg
ug/L

AFFF
AM
AQM

bgs
Battelle

CA
CAS
CCB
ccv
CH2M
CLEAN

DL
DO
DoD
Dal
DV

EDD
ELAP
ESV

FD
FTL

GCAL

H&S
HCI

degree(s) Celsius
microgram per kilogram
microgram per liter

aqueous film-forming foam
Activity Manager
Activity Quality Manager

below ground surface
Battelle Memorial Institute

corrective action

Chemical Abstract Service

Continuing Calibration Blank

Continuing Calibration Verification

CH2M HILL, Inc.

Comprehensive Long-term Environmental Action—Navy

Detection Limit
dissolved oxygen
Department of Defense
data quality indicator
Data Validator

electronic data deliverable
Environmental Laboratory Accreditation Program
ecological screening value

Field Duplicate
Field Team Leader

Gulf Coast Analytical Laboratories

health and safety
hydrochloric acid

hazard quotient

Health and Safety Officer

Instrument Blank

Initial Calibration

Initial Calibration Confirmation
Initial Calibration Verification
identification
investigation-derived waste
internal standards

Instrument Sensitivity Check

lower confidence limit

laboratory control sample

Laboratory Information Management Systems
Limit of Detection
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LOQ Limit of Quantitation

MD matrix duplicate

MRL method reporting limit

MS matrix spike

MSD matrix spike duplicate

N/A not applicable

NAS Naval Air Station

NAVFAC Naval Facilities Engineering Command
Navy Department of the Navy

NEtFOSAA N-ethyl perfluorooctanesulfonamidoacetic acid
NEX Naval Exchange

ng/L nanogram per liter

NMeFOSAA N-methyl perfluorooctanesulfonamidoacetic acid
NPCA Norwegian Pollution Control Authority
ORP oxidation-reduction potential

PAL Project Action Limit

PC Project Chemist

PFAS per- and polyfluoroalkyl substances
PFBS perfluorobutanesulfonic acid

PFDA Perfluorodecanoic acid

PFDoA Perfluorododecanoic acid

PFHpA Perfluoroheptanoic acid

PFHxA Perfluorohexanoic acid

PFHxS Perfluorohexanesulfonic acid

PFNA Perfluorononanoic acid

PFOA perfluorooctanoic acid

PFOS perfluorooctanesulfonic acid

PFTA Perfluorotetradecanoic acid

PFTrDA Perfluorotridecanoic acid

PFUnA Perfluoroundecanoic acid

PM Project Manager

PNA perfluorononanoic acid

POC point of contact

POL petroleum, oils, and lubrican

PQL project quantitation limit

PQO project quality objective

PVC polyvinyl chloride

QA quality assurance

QAO Quality Assurance Officer

QC quality control

Qsm Quality Systems Manual

RCRA Resource Conservation and Recovery Act
RPD relative percent difference

RPM Remedial Project Manager

RSD

relative standard deviation
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RSL

SAA
SAP

S|

SOP
SPE
SSC
SSL
STC
SWMU
SWPPP

TBD
TOC

UCL
USEPA
USGS

VDEQ

regional screening level

Source Area Assessment

Sampling and Analysis Plan

Site Inspection

standard operating procedure

Solid Phase Extraction

Site Safety Coordinator

soil screening level

Senior Technical Consultant

Solid Waste Management Unit

Storm Water Pollution Prevention Plan

to be determined
total organic carbon

Upper Control Limit
U.S. Environmental Protection Agency
U.S. Geological Survey

Virginia Department of Environmental Quality
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SAP Worksheet #2—SAP |dentifying Information
Site Name/Number: Naval Air Station (NAS) Oceana, Basewide Per- and Polyfluoroalkyl Substances (PFAS)
Site Inspection (SI) Addendum
Operable Unit: Not applicable (N/A)
Contractor Name: CH2M HILL, Inc. (CH2M)
Contract Number: N62470-16-D-9000, Contract Task Order WE14
Contract Title: Comprehensive Long-term Environmental Action—Navy (CLEAN) 9000

1. This Sampling and Analysis Plan (SAP) was prepared in accordance with the following guidance documents:

Guidance for Quality Assurance Project Plans (USEPA, 2002)
Uniform Federal Policy for Quality Assurance Plans (USEPA, 2005)
Guidance on Systematic Planning Using the Data Quality Objectives Process (USEPA, 2006)

Interim Per-and Polyfluoroalkyl Substances (PFAS) Site Guidance for NAVFAC Remedial Project Managers
(RPMs) (Navy, 2017)

Environmental Restoration Program Manual (Navy, 2018)

2. Identify regulatory program:

Resource Conservation and Recovery Act (RCRA), but following the Comprehensive Environmental
Response Compensation, and Liability Act site management process

3. Thisis a project-specific SAP.

4. List dates if scoping sessions held:

May 30, 2018 and July 18, 2018

5. List organizational partners (stakeholders) and connection with lead organization:

Organization Partners/Stakeholders Connection
U.S. Environmental Protection Agency (USEPA) Lead Regulatory Agency
Virginia Department of Environmental Quality (VDEQ) State Regulatory Agency
Department of Defense (DoD) Land Owner
Naval Facilities Engineering Command (NAVFAC), Mid-Atlantic Lead Organization

6. If any required SAP elements or required information are not applicable to the project or are provided
elsewhere, then note the omitted SAP elements and provide an explanation for their exclusion below:

All required information is included in this SAP; therefore, the crosswalk table is not necessary for this
project.

7. List dates and titles of any SAP documents written for previous site work that are relevant to the current
investigation.

None.
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SAP Worksheet #3—Distribution List

Name of SAP Recipients

Title/Role

Organization

Telephone Number

Email Address or Mailing Address

Angela Jones

Remedial Project Manager
(RPM)

NAVFAC Mid-Atlantic

757-341-0485

angela.jonesl@navy.mil

Connor O’Loughlin RPM USEPA Region 3 215-814-3304 oloughlin.connor@epa.gov

Steve Mihalko RPM VDEQ 804-698-4202 stephen.mihalko@deq.virginia.gov
Bonnie Capito Librarian NAVFAC Atlantic 757-322-4785 bonnie.capito@navy.mil

Nathaniel Price Activity Manager (AM) CH2M 757-671-6280 nathaniel.price@ch2m.com
Juliana Dean Project Manager (PM) CH2M 757-671-6232 juliana.dean@ch2m.com

Anita Dodson Program Chemist CH2M 757-671-6218 anita.dodson@ch2m.com

Andrew Lairson Project Chemist (PC) CH2M 757-671-6297 andrew.lairson@ch2m.com

John Tomik Activity Quality Manager (AQM) | CH2M 757-671-6259 john.tomik@ch2m.com

Laura Cook (Sse.ll:‘(i:())r Technical Consultant CH2M 757-671-6214 laura.cookl@ch2m.com

To be determined (TBD) Field Team Leader (FTL) CH2M TBD TBD

Kimberly Drag

Laboratory PM

Gulf Coast Analytical
Laboratories (GCAL)

225-769-4900

kimberly.drag@gcal.com

Jonathan Thorn

Laboratory PM

Battelle Memorial Institute
(Battelle)

781-681-5565

thorn@battelle.org

TBD

Data Validator (DV)

TBD

TBD

TBD



mailto:Bonnie.capito@navy.mil
mailto:nathaniel.price@ch2m.com

BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN
NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA

REVISION NUMBER 0

MAY 2019

PAGE 16

This page intentionally left blank.



BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN

NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA

REVISION NUMBER 0
MAY 2019
PAGE 17

SAP Worksheet #4—Project Personnel Sign-Off Sheet

Telephone Number

Name Organization/Title/Role (optional) Signature/Email Receipt
Nathaniel Price CH2M/AM 757-671-6280
John Tomik CH2M/AQM 757-671-6259
Andrew Lairson CH2M/PC 757-671-6297
Laura Cook CH2M/STC 757-671-6214
Juliana Dean CH2M/PM 757-671-6232

Anita Dodson

CH2M/Program Chemist

757-671-6218

Roni Warren

CH2M/Human Health Risk Assessor

814-364-2454

Bill Kappleman

CH2M/Ecological Risk Assessor

703-376-5152

Angela Jones

Navy/RPM

757-341-0485

Kenneth Bowers

Navy Chemist/Quality Assurance Officer (QAQ)

757-322-8341

Connor O’Loughlin

USEPA Region 3/RPM

215-814-3304

Steve Mihalko VDEQ/RPM 804-698-4202
Jonathan Thorn Battelle/PM 781-681-5565
Kimberly Drag GCAL/PM 704-607-7735

TBD

TBD/DV

TBD
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SAP Worksheet #5—Project Organizational Chart
Lead Organization
pesnsnnnnns > NAVFAC Mid-Atlantic — Angela Jones (RPM)
: (757-341-0485)
NAVFAC Atlantic — TBD (QAO)
(757-322-8341)
v
Regulatory Agencies
USEPA Region 3 — Connor O’Loughlin (RPM)
(215-814-3304)
VDEQ - Steve Mihalko (RPM)
(804-698-4202)
A v
»l AM
CH2M — Nathaniel Price (757-671-6280)
SLETTETRETTEITEETTE > PM
Juliana Dean (757-671-6232)
Navy CLEAN Program Chemist
AoM Anita Dodson (757-671-6218)
John Tomik (757-671-6259) " -
STC ] And Lai I:,c757 671-6297
Laura Cook (757-671-6214) Ddireny Laian o Sy —EL2y)

Human Health Risk Assessor
Roni Warren (814-364-2454) 1

Ecological Risk Assessor
Bill Kappleman (703-376-5152)

Health and Safety Officer (HSO)
Stephen Brand (757-671-6211) Subcontractors
Laboratory — Battelle, Jonathan Thorn
781-681-5565
Laboratory — GCAL, Kimberly Drag

704-607-7735
pram—— SN DV — TBD

v

. . Utility Locator - TBD
FTL/Site Safety Coordinator (SSC) Driller — TBD
TBD

Surveyor — TBD
IDW Disposal — TBD

=—p Lines of authority
> TTETE » Lines of communication
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SAP Worksheet #6—Communication Pathways

Communication Drivers

Responsible Affiliation

Name

Phone Number
and/or Email

Procedure

Communication with NAVFAC
(lead agency)

Navy RPM

Angela Jones

757-341-0485

Primary point of contact (POC) for Navy; communicates directly
with VDEQ and USEPA as needed. Can delegate communication to
other internal or external POCs.

Communication with VDEQ

VDEQ RPM

Steve Mihalko

804-698-4202

Primary POC for VDEQ; communicates directly with the Navy and
USEPA as needed. Can delegate communication to other internal
or external POCs. Upon notification of field changes, VDEQ will
have 24 hours to approve or comment on the field changes. All
data results will be presented and discussed during partnering
meetings.

Communication with USEPA

USEPA RPM

Connor
O’Loughlin

215-814-3304

Primary POC for USEPA; communicates directly with the Navy and
VDEQ as needed. Can delegate communication to other internal or
external POCs. Upon notification of field changes, USEPA will have
24 hours to approve or comment on the field changes. All data
results will be presented and discussed during partnering
meetings.

Department of the Navy
(Navy) Quality Assurance
(QA)/Quality Control (QC)
input

Navy Chemist/QAO

Kenneth Bowers

757-322-8341

Provides review comments to Navy contractor on Pre-draft SAP
via the Naval Installation Restoration Information System
submittal. Provides overall Navy guidance via direct
communication with Navy contractor chemist, as warranted.

Program QC CH2M AQM John Tomik 757-671-6259 Provides quality oversight to the project.
Program Oversight CH2M STC Laura Cook 757-671-6214 Provides technical oversight to the project.
Communication to/from Navy

contractor (e.g., submi;sion

?ggstﬁapti;ci;rfgrf:’nvé;i:fﬂpt of CH2M Program SAP Katie Tippin 757-671-6258 Provides senior technical oversight of the SAP.

updates on project progress,
communication of
stakeholder expectations)

reviewer
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SAP Worksheet #6—Communication Pathways (continued)

Communication Drivers

Responsible Affiliation

Name

Phone Number
and/or Email

Procedure

Communication regarding
overall project status and

Primary POC for stakeholder agency managers; can delegate

agency communication to other contract staff, as appropriate. All
information and materials about the project will be forwarded to
the Partnering Team by the AM. The AM oversees all NAS Oceana

implementation and primary CH2M AM Nathaniel Price 757-671-6280 . . L - o e

POC with Navy RPM, USEPA projects. If fleld.changes occur during investigation activities, the

and VDEQ ’ ’ AM will work with the Navy RPM to communicate the field
changes to the Partnering Team via email and/or phone within 24
hours.
If field changes occur during investigation activities, the PM will

Communication regarding work with the Navy RPM to communicate the field changes to the

overall project status and Partnering Team via email and/or phone within 24 hours. All data

implementation and primary CH2M PM Juliana Dean 757-671-6232 will be communicated to the Partnering Team via email and

POC with Navy RPM, USEPA, meetings. The CH2M PM will communicate project-related

and VDEQ information in a consistent manner. Standard monthly progress
reports and invoices will be prepared and submitted to the Navy.
Review of the Health and Safety Plan. Direct communication (via

Health and Safety (H&S) email, telephone, hard copy, or in person, will be notified within

expectations and procedures CH2ZM HS0 Stephen Brand 757-671-6211 24 hours of incident) to/from Navy contractor project staff to
ensure implementation of appropriate H&S procedures.
Documentation of deviations from SAP in field logbooks and
rationale for deviations, made within 24 hours of deviation;
assistance in material procurement and delivery; groundwater

Implementation of sampling sampling and well installation; deviations made only with approval

activities; SAP changes in the from the contractor PM (Worksheets #32 and #32-1). The FTL will

field; field corrective CH2M FTL TBD TBD immediately notify the PM of any field issues that would

actions (CAs); daily field negatively impact the ability to meet project data quality

progress reports. objectives or would negatively impact the project schedule. The
AM or PM may notify the Navy RPM. The FTL will email or fax daily
field progress reports to contractor PMs weekly; telephone
communication with the PM will occur as needed.

Ensure staff H&S in the field CH2M SSC TBD TBD Daily safety tailgates; daily observations; real-time discussions of

observations and changes to be implemented with field staff.
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SAP Worksheet #6—Communication Pathways (continued)

Communication Drivers

Responsible Affiliation

Name

Phone Number
and/or Email

Procedure

Data tracking from collection
through upload to database.
Management of analytical
laboratory and data validation
subcontractors. Analytical
CAs/release of analytical data.

CH2M PC

Andrew Lairson

757-671-6297

Tracks data from sample collection through upload to the
database, ensuring SAP requirements are met by laboratory and
field staff. Will act as main POC for laboratory QAO. The CH2M AM
and PM are informed within 24 hours to pass on communications
to Navy and regulators as required.

Analytical laboratory CAs will be identified by, or brought to the
attention of, the PC as soon as they are discovered.

Facilitates resolution on a same-day basis after consulting with the
PM and AQM and the Navy chemist (if changes in the SAP are
warranted) to ensure SAP requirements are met by the laboratory.

Communicates with subcontractors by phone and follows up with
email to document decisions and actions.

If analytical laboratory issues affect data usability by rendering a
significant amount of rejectable or unusable data such that the
project completeness goal cannot be obtained, the PC will notify
the project team including the Navy RPM and Navy QAO.

Reporting Laboratory Data
Quality Issues

Laboratory PM (Battelle)

Jonathan Thorn

781-681-5565

Laboratory PM (GCAL)

Kimberly Drag

704-607-7735

All QA/QC issues with project filed samples will be reported by the
laboratory to the PC within 1 business day. In the event of
significant data quality issues, the AM will notify the Navy RPM.
The RPM may notify the Navy chemist at their discretion.

Field and Analytical CAs

CH2M Program Chemist
CH2M PC
CH2M FTL

Anita Dodson
Andrew Lairson

TBD

757-671-6218
757-671-6297
TBD

The need for CA for field and analytical issues will be determined
by the FTL and/or PC

Stop Work Order

CH2M AM

FTL/SSC Field Team

Nathaniel Price

757-671-6280

Any field member can immediately stop work if an unsafe
condition that is immediately threatening to human health is
observed. The field staff, FTL, or SSC, should notify the CH2M
AM/PM immediately along with the Navy RPM. Ultimately, the FTL

Memb TBD TBD or AM/PM can stop work for a period. NAVFAC Mid-Atlantic can
embers stop work at any time.
The DV reviews and qualifies analytical data as necessary. The
Reporting data quality issues DV TBD TBD data along with a validation narrative are returned to the PC

within 14 calendar days.
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SAP Worksheet #7—Personnel Responsibilities Table

. Organizational T
Name Title/Role Affiliation Responsibilities

Angela Jones RPM NAVFAC Coordinates all environmental activities at NAS Oceana.

Kenneth Bowers | NavyChemist/QAQO NAVFAC Navy Review of SAP and QA input.

Nathaniel Price AM Responsible for Environmental Restoration Program at NAS Oceana.

Juliana Dean PM Rgsponmble for admlnlstratlon; coordinates staffing; monitors project performance;
directs and oversees project staff.

John Tomik AQM Provides activity level quality review and guidance.

Laura Cook STC Provides senior technical oversight.

Anita Dodson Program Chemist Provides guidance during preparation of the SAP. Provides program-level review of SAP.

Katie Tippin Program Level SAP Reviewer Provides guidance during preparation of the SAP. Provides program-level review of SAP.
Prepares chemistry-specific SAP worksheets. Ensures proper data tracking and reporting

Andrew Lairson PC CH2M and maintains communication with contracted laboratory. Responsible for coordination
of laboratory deliverables. Ensures that laboratory adheres to requirements in the SAP.

Roni Warren Human Health Risk Assessor Prowdgs senior technical support for investigative sampling and human health risk
screening.

Bill Kappleman Ecological Risk Assessor Prowdt_es senior technical support for investigative sampling and ecological risk
screening.
Supervises and coordinates all field activities and is responsible for overseeing

TBD FTL
subcontractors.

TBD Field Team Member Assists with sample collection and helping FTL.

Stephen Brand HSO Oversees H&S for field activities.

Jonathan Thorn Laboratory PM Battelle Manages analytical projects from initiation to completion.

Kimberly Drag Laboratory PM GCAL Manages analytical projects from initiation to completion

TBD DV TBD Responsible for validation of environmental data.
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SAP Worksheet #8—Special Personnel Training Requirements Table

No specialized training beyond standard H&S training is required for this project.
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SAP Worksheet #9-1—Project Scoping Session Participants Sheet Summary

Project Name: NAS Oceana Basewide PFAS SI Addendum Site Name: NAS Oceana

Scoping Session Site Location: NAS Oceana, Virginia Beach, Virginia
Projected Date(s) of Sampling: Winter 2019

PM: Juliana Dean

Date of Session: May 30, 2017

Scoping Session Purpose: To obtain Team agreement on the sampling strategy for the basewide PFAS S| Addendum at
NAS Oceana

Name Project Role Affiliation Phone Number Email Address
Angela Jones Navy RPM mgl-xl(;ntic 757-341-0485 angela.jonesl@navy.mil
Steve Mihalko VDEQ RPM VDEQ 804-698-4202 stephen.mihalko@deg.virginia.gov
Christopher Vallone® | USEPA RPM USEPA Region 3 215-814-3306 vallone.christopher@epa.gov
Rob Thomson USEPA USEPA Region 3 215-814-3357 thomson.bob@epa.gov
Laura Cook®? AM CH2M 757-671-6214 laura.cook@ch2m.com
Juliana Dean PM CH2M 757-671-6232 juliana.dean@ch2m.com
Kathy Davies Hydrogeologist USEPA Region 3 215-814-3315 Davies.kathy@epa.gov
Laurel Boucher Facilitator Management Edge 703-407-1030 Iboucher@up.net
Notes:

@ Christopher Vallone was the USEPA RPM at the time of this scoping session. Connor O’Loughlin is the current RPM.
b Laura Cook was the AM at the time of this scoping session. Nathaniel Price is the current AM.

CH2M presented the objectives of the PFAS SI Addendum at NAS Oceana. The objectives include further defining
the lateral and vertical extent of PFAS contamination, refining the hydraulic characteristics of the aquifer, and
determining if PFAS contamination is present in media not previously investigated (e.g. soil, sediment, and surface
water). The Team also reviewed ecological screening values from the available literature. The Team agreed to the
following proposed sampling strategy:

e Install ten shallow and eight deep monitoring wells, including one deep well at Site 11 to the bottom of the
Yorktown aquifer

e Complete a groundwater level survey of all new and existing monitoring wells
e Complete slug testing at three monitoring wells in the Yorktown aquifer

e Collect samples from all monitoring wells previously sampled for PFAS, all new monitoring wells installed as
part of this investigation, and one existing well near the aqueous film forming foam (AFFF) holding tank at
Solid Waste Management Unit (SWMU) 2B for the 14 PFAS compounds listed in the Navy’s September 2017
guidance?

e Collect approximately eight co-located surface (0 to 6 inches below ground surface [bgs]) and subsurface (6 to
24 inches bgs) soil samples for 14 PFAS (five at Site 11, one near the hangars, one near the Fuel Tanks, and
one near the Jet Test Cell)

2 The four additional PFAS compounds recently included the updated analytical method for PFAS, EPA 537.1, were added prior to submitting the Draft
Final SAP in accordance with Navy guidance/policy.
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SAP Worksheet #9-1—Project Scoping Session Participants Sheet Summary (continued)

e Collect approximately 23 co-located sediment and surface water samples for 14 PFAS analyte list

e Collect samples from existing petroleum, oils, and lubricant (POL) monitoring wells at the Naval Exchange
(NEX) Gas Station and FITWING POL sites

The Team noted that the 1986 plane crash location had been revised based on additional documentation, and
monitoring wells will be installed in the revised location. It was also noted that an additional residential sample
was recently collected north of the Base with results just below the lifetime health advisory. At some point in
time, the wells along the northern perimeter will need to be resampled as they had previously shown low-level
detections.

The Team agreed to only sample surface water locations if standing water was present on the day of sampling.
The Team agreed to the proposed approach with the potential for additional locations being added at potential
AFFF holding tank locations once those locations are identified.

Action Items:

Navy will identify locations of additional AFFF holding tanks.
CH2M will continue preparing the SAP.
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SAP Worksheet #9-2—Project Scoping Session Participants Sheet Summary

Scoping Session

PM: Juliana Dean

Projected Date(s) of Sampling: Winter 2019

Project Name: NAS Oceana Basewide PFAS S| Addendum

Site Name: NAS Oceana
Site Location: NAS Oceana, Virginia Beach, Virginia

Date of Session: July 18, 2018

Scoping Session Purpose: To obtain Team agreement on the updated sampling strategy for the Basewide PFAS SI
Addendum at NAS Oceana

Name Project Role Affiliation Phone Number Email Address

Angela Jones Navy RPM mpi‘c\jl-l,:b‘pt‘gntic 757-341-0485 angela.jonesl@navy.mil

Steve Mihalko VDEQ RPM VDEQ 804-698-4202 stephen.mihalko@deq.virginia.gov

Christopher Vallone® USEPA RPM USEPA Region 3 215-814-3306 vallone.christopher@epa.gov

Rob Thomson USEPA USEPA Region 3 215-814-3357 thomson.bob@epa.gov

Laura Cook®? AM CH2M 757-671-6214 laura.cook@ch2m.com

Juliana Dean PM CH2M 757-671-6232 juliana.dean@ch2m.com

Bill Kappleman i‘;géi%i;fl Risk CH2M 703-376-5152 william.kappleman@jacobs.com

Kathy Davies Hydrogeologist | USEPA Region 3 (215) 814-3315 davies.kathy@epa.gov
USEPA/Biological

Matt Taynor Biologist Technical (215) 814-3351 taynor.matthew@epa.gov
Assistance Group

Dawn loven Risk Assessor USEPA Region 3 (215) 814-3320 loven.dawn@epa.gov

Jason Speicher

Risk Assessor

NAVFAC Mid-
Atlantic

(215) 897-4914

jason.a.speicher@navy.mil

Notes:

@ Christopher Vallone was one of the USEPA RPMs at the time of this scoping session. Connor O’Loughlin is the current

RPM.
b

Laura Cook was the AM at the time of this scoping session. Nathaniel Price is the current AM.

The Team began the scoping session by summarizing the groundwater flow results inferred from the groundwater
level survey performed in June 2018. A supply well on the northern part of the Base had been shut off, resulting in
a shift of groundwater flow to the northeast. In response to this, the Team agreed not to add more sampling areas
off-Base, but to increase monitoring to determine concentration fluctuations.

The Team agreed to perform a Source Area Assessment (SAA) to identify source areas that may have been missed
during the SI, and contingencies within the S| Addendum SAP would be created to allow for sampling at additional
potential source areas that may be identified during the SAA. The Team discussed the available ESVs for PFAS
analytes and agreed to include the Warminster/Willow Grove values, as well as the revised values calculated by
CH2M, in Worksheet #15 to ensure appropriate detection limits can be achieved. However, it was also agreed
that the most recent guidance/literature would be used at the time the data were evaluated and that an
ecological risk screening would not take place until promulgated ecological screening values are released.
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SAP Worksheet #9-2—Project Scoping Session Participants Sheet Summary (continued)

After discussing the project action limits (PALs) and soil screening levels (SSLs) and the uncertainty involved with
the screening limits, the Team agreed to not include the SSLs as PALs, but a qualitative assessment of leaching
would be included in the report. All other PALs presented were agreed upon by the Team (Appendix C). The Team
agreed to the sampling locations presented in the scoping session slides (Appendix C). Additionally, after
confirming the sampling locations, the Team agreed to analyze for the list of 24 PFAS analytes as opposed to the
14 PFAS list.3

Finally, the Team agreed to use the NAS Oceana stormwater pollution prevention plan (SWPPP) to determine
which sample locations are associated with which drainage areas of the facility, and that this information would
be included in the SAP.

Action Items:

CH2M will include watershed information from the Oceana SWPPP in the SAP.

3 This analysis approach was later rescinded based on a Navy Headquarters directive requesting all current SAPs use the 14-PFAS analyte list previously
mentioned.



BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN
NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA

REVISION NUMBER 0

MAY 2019

PAGE 33

SAP Worksheet #10—Conceptual Site Model

Installation Background

NAS Oceana (Figure 1) is in Virginia Beach, Virginia, and was established in 1943 as a small auxiliary airfield. Since
1943, NAS Oceana has grown to more than 16 times its original size and is now a 6,000-acre master jet base
supporting a community of more than 9,100 Navy personnel and 11,000 dependents. The mission of NAS Oceana
is to provide the personnel, operations, maintenance, and training facilities to ensure that fighter and attack
squadrons on aircraft carriers of the U.S. Atlantic Fleet are ready for deployment.

Physical Characteristics

Topography at NAS Oceana is relatively flat, with the elevation ranging from 5 to 25 feet above mean sea level
with a gradual easterly slope. Surface runoff from the Base is directed to a system of drainage ditches and surface
canals, which flow west to West Neck creek, north to London Bridge and Great Neck Creeks, and east to Owls
Creek and Lake Rudee (CH2M, 2001).

NAS Oceana is on the outer edge of the Atlantic Coastal Plain physiographic province. The Atlantic Coastal Plain is
a broad wedge of unconsolidated sediments that dip and thicken to the east. In the vicinity of NAS Oceana, the
sediments consist of several thousand feet of unconsolidated sand, clay, silt, and gravel, and are underlain by
granite basement rock. The sediments range in age from early Cretaceous to Recent. From oldest to youngest, the
four geologic units underlying NAS Oceana are the Potomac Formation, Pamunkey Group, Chesapeake Group, and
Columbia Group (Meng and Harsh, 1984).

The geologic units of concern in the environmental investigations at NAS Oceana are in the Chesapeake Group
(only the youngest unit, the Yorktown Formation) and the Columbia Group. The Chesapeake Group has been
differentiated into several units, which are, from oldest to youngest, the Calvert, Choptank, St. Mary’s, Eastover,
and Yorktown formations. The subsurface at NAS Oceana consists of three stratigraphic units. The uppermost unit
is a 4- to 8-foot-thick unit of fine sediments, mainly silty clays and silty sands, which is underlain by a 15- to
20-foot layer of poorly graded fine to medium sand with some silty lenses. The two units correspond to the
Columbia Group sediments. The Columbia Group is underlain by the Yorktown Formation, which consists of silty
sand interbedded with zones of cleaner sand. Shells and shell hash indicative of the top of the Yorktown
Formation have been typically encountered at approximately 25 feet bgs.

Groundwater at NAS Oceana is generally within 4 to 10 feet of the ground surface. The surficial hydrogeologic unit
consists of the Surficial aquifer, also known as the Columbia aquifer, which extends to a depth of approximately
17 to 30 feet bgs at the installation. The Yorktown-Eastover aquifer underlies this unit. No monitoring wells or
water supply wells at the Base have been installed to the total depth of the Yorktown-Eastover aquifer, but the
approximate thickness of the unit is 100 feet based on The Virginia Coastal Plain Hydrogeologic Framework
(USGS, 2006).

Basewide groundwater flow at NAS Oceana is generally southwest in the southern half of the facility, to the
northeast in the northern half, and to the west-northwest in the eastern portion of the Base. However, flow
direction in the shallow Columbia aquifer is generally toward surface water bodies and drainage ditches

(Figure 2). Therefore, the flow direction is highly variable due to complex drainage patterns. The Yorktown aquifer
appears to follow the flow patterns of the Columbia aquifer with flow to the north at the northern half of the
facility and to the southwest within the southern half of the facility (Figure 3).
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SAP Worksheet #10—Conceptual Site Model (continued)

Background and Investigation History

The Basewide PFAS Site Inspection (SI) was completed in late 2016 to spring 2017. The objectives of the
investigation were to:

e Determine whether PFAS are present at levels posing potentially unacceptable risks in groundwater in likely
source areas and confirm suspected source areas at NAS Oceana

e Determine whether PFAS have migrated offsite and are present at levels exceeding human health screening
criteria in offsite drinking water

The Sl included collection of groundwater samples from the Columbia aquifer (Figure 4) and Yorktown aquifer
(Figure 5) from Site 11, SWMU 26, the Aircraft Hangars and Maintenance Buildings, the 1996 Crash Site, and Jet
Test Cell area; the 2007 Crash Site was included in the SI but was not investigated because the site was not
accessible. All samples were analyzed for the six PFAS listed in USEPA’s Unregulated Contaminant Monitoring
Rule 3, which consisted of perfluorooctanesulfonic acid (PFOS), perfluorooctanoic acid (PFOA),
perfluorobutanesulfonic acid (PFBS), perfluoroheptanoic acid (PFHpA), perfluorohexanesulfonic acid (PFHxS), and
perfluorononanoic acid (PNA). Additional details are available in the Sl report (CH2M, 2018), summarized in
Table 1, and presented on Figure 4 and Figure 5. PFOS and PFOA were screened against the lifetime health
advisory of 70 nanograms per liter (ng/L), and PFBS were screened against the USEPA regional screening level
(RSL) of 400,000 ng/L. There are no screening criteria for perfluorononanoic acid (PFNA), PFHXS, or PFHpA.

Additionally, samples were collected from seven off-Base drinking water wells and one on-Base golf course
irrigation water supply well. One sample, collected from an off-Base private drinking water well to the north of
the Base, had an exceedance of the lifetime health advisory for PFOS/PFOA. Additionally, one drinking water
sample east of the Base had detections of PFOS/PFOA below the lifetime health advisory (Figure 6). The remaining
five off-Base wells sampled did not have detections of PFAS. There were no detections of PFAS in the on-Base
irrigation well.

PFAS Source Areas

The background and investigation history for source areas identified in the SI as having PFOS and/or PFOA
detections and for newly identified potential PFAS source areas are summarized in Table 1 and portrayed on
Figure 7. Additional details are available in the Sl report (CH2M, 2018). Additional source areas as well as
additional information on currently known source areas will be documented in the Basewide PFAS SAA. Four
additional areas were identified in this S| Addendum SAP. Two were included for investigation based on newly
available data indicating that PFAS may be present in groundwater; one area was previously identified in the SI
but with the incorrect location; the fourth area identified is a landfill with an adjacent pond that receives runoff
from the hangar areas.
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SAP Worksheet #10—Conceptual Site Model (continued)
Table 1: Potential PFAS Source Areas
Source Areas Details
Source Areas Investigated During Sl
Site 11, Fire Site 11 was used for firefighting training twice per week from the 1960s to the 1980s. Initially,
Training Area training exercises were performed on the abandoned runway. Waste fuel and oil were dumped onto

the runway, ignited, and extinguished with AFFF. In 1969, the annual usage of AFFF was estimated to
be 2,000 gallons. In the mid-1970s, the first fire training ring (SWMU 62, the Old Burn Pit) was
installed with an earthen berm to contain runoff. After construction of the first ring, training
exercises were performed within the earthen berm and runoff would occasionally flow onto
surrounding soils. Disposal of this runoff is unknown. In the early 1980s, a second fire training ring
(SWMU 63, the New Burn Pit) was installed on a concrete pad with a concrete berm and an oil/water
separator to contain POL. In the 1990s, a third training ring was built to the north as a jet mock-up
on a concrete pad with runoff collection devices. Historical documentation does not indicate that
AFFF was used at the jet mock-up, but trucks were previously tested quarterly near this area by
spraying AFFF onto the grass near the ring. In 2001, Site 11 (referred to as SWMU 11 in that report)
was closed with no further action (CH2M, 2001). Site 11 is currently being evaluated for PFAS due to
firefighting training activities historically conducted at the site. Specific areas identified within

Site 11 for potential AFFF use include the firefighting training rings and the land application area to
the southwest, where burned residues from the training area were potentially disposed.

During the SI, samples were collected from seven monitoring wells screened in the Columbia aquifer
and one monitoring well screened in the Yorktown aquifer Site 11. Concentrations of PFOS and/or
PFOA exceeded the lifetime health advisory in all samples. No samples exceeded the RSL for PFBS.
PFHpA, PFHxS, and PFNA% were detected in each of the groundwater samples collected at this site.
The horizontal and vertical extent of contamination was not fully delineated during the SI.

1996 Crash Site During the NAS Oceana Fire Department interviews (CH2M, 2015), interviewees indicated that a
plane crashed in the woods on the Base in 1995. However, a local newspaper article indicated that
the crash was in 1996 (Sizemore, 2012). This SAP refers to this crash as the 1996 crash. Interviewees
could not recall whether there was an associated fire, and there is uncertainty associated with
whether AFFF was used for this crash. The location of the crash was noted during the Sl and the
investigation was limited to the collection of a groundwater sample from an existing downgradient
well, as shown in Figure 4. PFOA and PFOS were detected but did not exceed the lifetime health
advisory. PFBS was detected but did not exceed the RSL. PFHpA, and PFHxS were also detected at
this location.

2007 Crash Site In 2007, a civilian plane crashed near Runway 5L during an air show practice, the location of which is
shown on Figure 7. Interviewees during the NAS Oceana Fire Department interviews were not sure
whether AFFF was used. AFFF is commonly used in response to plane crashes either to put out fires
or to prevent spilled fuel from igniting.

Jet Test Cell Area The Jet Test Cell (referred to as the Hush House) was first investigated in December 2003 as a result
of a fuel release on November 24, 2003 (VDEQ, 2004). During training in the area around Building
1100, an accidental AFFF release occurred. Personnel called Oceana Base Environmental personnel
and were told to spray down the concrete area into the grass. An AFFF holding tank is also located
outside of the Jet Test Cell (Building 1116).

During the SI, monitoring well JTC-MW-B was sampled and the total PFOS and PFOA concentration
exceeded the lifetime health advisory. PFBS was detected at this location but not above levels
exceeding the RSL. PFHpA, PFHxS, and PFNA were also detected during this investigation, although
PFNA was only detected in one of the two wells sampled (JTC-MW-B). The horizontal and vertical
extent was not delineated during the Sl.

4 Datafor PFHpA, PFHxS, and PFNA is beinch archived and will be evaluated when screening values become available.
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SAP Worksheet #10—Conceptual Site Model (continued)

Table 1: Potential PFAS Source Areas

Source Areas

Details

SWMU 26, Fire
Station Burn Pit

SWMU 26, southeast of Building 220 (Fire Station), was used for firefighting training activities from
the 1960s to the 1980s and consisted of a partially buried tank that was filled with waste fuel and ail,
ignited, and extinguished. SWMU 26 was used for fire extinguisher training exercises from the 1960s
to the 1980s. The RCRA Facility Assessment noted visible staining in a drainage ditch behind Building
220, and the Decision Document for the site notes that burned residue was pumped into the ditch
(A.T. Kearney, 1989). The tank was removed from the ground by 1990. In 2001, SWMU 26 was
closed with no further action (CH2M, 2001).

During the SI, PFOS was detected in both the Columbia and Yorktown aquifer, and concentrations of
PFOS and PFOA in the Columbia aquifer exceeded the lifetime health advisory, as shown on Figure 4.
PFOA was not detected in the Yorktown aquifer. PFOS was detected in the Yorktown aquifer, but
below concentrations exceeding the lifetime health advisory. PFBS was detected in the Columbia
aquifer but not at levels exceeding the RSL. PFHpA, PFHxS, and PFNA were also detected in the
Columbia aquifer, but only PFHxS was detected in the Yorktown aquifer.

Aircraft Hangars
and Maintenance
Buildings

Several aircraft hangars and maintenance buildings were identified as potential AFFF release areas
during NAS Oceana Fire Department interviews completed in 2015 (CH2M, 2015). Several of these
buildings are known to have AFFF holding tanks associated with them. The following releases have
been identified and investigated:

e Building 145 - AFFF was accidentally released into the parking lot. Personnel were advised to
cover the storm drains and spray water to wash the AFFF onto the grass. A contractor was
brought in to vacuum up remaining foam. The date of this release is unknown.

e Hangar 500 - AFFF was released during an “activation” (which is technically not considered a
“spill”) which used to occur monthly due to sensitive sensors. The sensors have been adjusted
and there have been no additional activations. The date range of the monthly activations is
unknown.

During the SI, concentrations of PFOS and/or PFOA were detected in proximity to the two areas
noted above in all seven wells) screened in the Columbia aquifer in the vicinity of the hangars with a
total PFOA and PFOS concentration above the lifetime health advisory, as shown on Figure 4. PFBS
was detected, but not above the RSL, and PFHpA, PFHxS, and PFNA were detected at all wells
sampled during the investigation. The horizontal and vertical extent was not delineated during the
SI. Additionally, the hangar area discharges to a water body near the Fifth Green Landfill before
discharging to Outfall 001, as shown on Figure 10.

Potential Source Areas Included in the SI Addendum

Source Areas

Details

1986 Crash Site

In 1986, a plane crashed off Oceana Boulevard inside the Base boundary. The NAS Oceana Fire
Department interviews (CH2M, 2015) indicated that AFFF was probably used for this crash. The
suspected area of the plane crash was investigated during the Basewide PFAS Sl and PFAS analytes
were not detected in a sample collected from a shallow monitoring well installed in the vicinity of
the crash location. However, upon further review of historical documents, the location of the plane
crash identified in the SI was determined to be incorrect and was revised to match that identified in
a crash debris map, as shown on Figure 7.

Fifth Green Landfill

It is unlikely AFFF or PFAS-containing material was disposed of at the Fifth Green Landfill, as the
landfill operated from 1954 to 1961. However, Fifth Green Landfill was identified as a potential PFAS
source area, as the landfill is located within a golf course which was irrigated with groundwater
containing PFAS. In addition, the adjacent pond receives storm water flow from areas surrounding
the hangars.

NEX Gas Station,
Auto Hobby Shop,
and Car Wash

The NEX gas station is a site being investigated for petroleum releases under a separate regulatory
program. Investigation-derived waste (IDW), consisting of purge water from the monitoring wells at
this site, was analyzed for PFAS prior to disposal, and concentrations of PFOS and/or PFOA were
detected in exceedance of the lifetime health advisory. It is unknown if the NEX Gas Station is the
source of PFAS, or if PFAS concentrations could be a result of an upgradient source area or the
adjacent auto hobby shop and car wash. Similar sites at other facilities had a history of using waxes
or other maintenance fluids that contained PFAS and could be contributing to concentrations of
PFAS at the NEX Gas Station.
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SAP Worksheet #10—Conceptual Site Model (continued)
Table 1: Potential PFAS Source Areas
Source Areas Details
POL Sites Concentrations of PFOS and/or PFOA have been detected in investigation-derived waste samples

from the following POL sites across the installation, listed below and shown on Figure 7:

e F8/F9

e T-Line

e FITWING

e Fuel Farm

Potential Contaminant Sources, Transport Pathways, and Receptors

At NAS Oceana, the primary suspected source of PFAS is AFFF. When AFFF is released into the environment due to
intentional or inadvertent discharge, it may migrate to groundwater via infiltration in soil. PFAS compounds are
commonly found in groundwater and downgradient of release areas as they do not readily adsorb to soils.
Currently, there are no known inhalation hazards associated with PFAS and no known dermal contact hazards
associated with PFAS in groundwater; therefore, the potential human receptors of PFAS contamination are as
follows:

Residents

e Current and future residents who use groundwater as a potable water source
e  Future residents through dermal contact with surface soil or subsurface soil
e Future residents through incidental ingestion of surface soil, subsurface soil, sediment, and/or surface water

Workers

e Current and future industrial and construction workers through dermal contact with surface soil, subsurface
soil, and/or sediment

e Current and future industrial and construction workers through incidental ingestion of surface soil, subsurface
soil, sediment, and/or surface water

Trespassers/Visitors

e Current and future trespassers and visitors through dermal contact with surface soil and/or sediment

e Current and future trespassers and visitors through incidental ingestion of surface soil, sediment, and/or
surface water

Groundwater is not typically an exposure medium for ecological receptors, but ecological exposures may occur if
groundwater discharges to a surface water body. In addition, ecological receptors (such as terrestrial and aquatic
plants; soil, aquatic, and benthic invertebrates; fish; amphibians; and reptiles) may be directly exposed to PFAS
compounds present in surface and shallow subsurface soil, surface water, and/or sediment. There is also evidence
that PFAS compounds may enter food webs and thus ecological receptors (such as birds and mammals), and
humans, may be exposed to these constituents via this pathway.
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SAP Worksheet #10—Conceptual Site Model (continued)

Groundwater is not currently used as a potable water supply on NAS Oceana. The Base and most properties
surrounding the Base are connected to city water. However, based on utility records, some properties, including
private residences as well as businesses, are not connected to the municipal water supply and may use
groundwater as a drinking water source. Non-potable wells are also located southeast of the Base boundary at a
privately-owned salvage yard and at a local campground, on the east side of the Base at the Natural Resources
Building, and on the northern side of the Base at the Skeet and Trap Range. The possibility exists that people will
accidentally use the water from these wells for potable purposes or incidentally ingest the water during
nonpotable use. Irrigation wells are present at the Base golf course. The evaluation of future residential use of site
groundwater as a drinking water supply is a conservative evaluation of potential off-site use of groundwater that
could be impacted by the site as a drinking water supply since concentrations downgradient of the source(s)
would be lower than those at the source(s).

An ecological risk screening was not performed as part of the SI. The S| recommended that a supplemental human
health risk screening be conducted using the data collected during the S| Addendum.
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SAP Worksheet #11—Project Quality Objectives/Systematic Planning Process Statements

Problem Statement and Objectives

The objectives, environmental questions, investigation approach, and project quality objectives (PQOs) for this S| Addendum are presented in Table 2.

Table 2. Problem Definitions/Objectives, Environmental Questions, and Project Quality Objectives

Problem Definition/
Objective

Environmental Question

General Investigation Approach

Project Quality Objective (PQO)

Further define the lateral and vertical
extent and evaluate the long-term
temporal variability of PFAS
contamination in groundwater in both
the Columbia and Yorktown aquifers
both on and off-Base and determine
whether there is unacceptable risk to
human and/or ecological receptors.

What are the horizontal and vertical extents of
PFOS/PFOA greater than the screening criteria
at the sites identified in this SAP?

What are the current concentrations of PFAS
analytes within groundwater in both existing
and newly installed monitoring wells?

If PFAS analytes are present, do they pose
potential unacceptable risks to human and/or
ecological receptorsS?

Is PFAS present in off-Base private drinking
water wells not previously sampled?

Where off-Base private drinking water wells
have been sampled, have the PFAS
concentrations changed? If so, what are the
changes in PFAS concentrations over time?

Approximately 10 new shallow wells will be installed and screened within the Columbia aquifer
downgradient of the source areas at Site 11, Aircraft Hangers and Maintenance Buildings,
SWMU 26, and the Jet Test Cell as well as at the revised location of the 1986 plane crash, and on
the northeastern and, southwestern portions of the Base (Figure 8).

Approximately 10 new deep wells will be installed and screened within the Yorktown aquifer
around the facility. One of these wells, in proximity to Site 11 will be installed to the bottom of
the Yorktown aquifer (approximately 100 feet bgs) (Figure 9).

Groundwater samples will be collected from the 10 new shallow wells, 10 new deep wells, 48
existing shallow wells, and 7 existing deep wells (Figures 8 and 9) (See Worksheet #17 for the
sampling rationale). All samples will be analyzed for the 18 PFAS analytes. The existing wells are
based upon the established NAS Oceana background monitoring well network and have
previously been sampled for the Unregulated Contaminant Monitoring Rule 3 list of PFAS
analytes. These wells will be resampled for the 18 PFAS analyte list and to determine if there is
any fluctuation of the concentration of PFAS analytes within the monitoring well network and to
assess the presence of analytes not previously analyzed.

Drinking water samples will be collected semiannually from off-Base drinking water wells within
a 1-mile radius of the known PFOS/PFOA exceedances of the lifetime health advisory in
groundwater at Oceana, to provide additional data for temporal comparisons and evaluate
spatial variability. Proposed locations are shown on Figure 11.

Monitoring will be conducted for a minimum of 3 years.

If PFAS concentrations are detected within new sampling areas on-Base, the data
will be used to conduct human health and ecological risk screenings® and to be
used to scope additional investigation or action, such as the installation of and
sample collection from additional monitoring wells or soil sample collection, if
warranted.

IF PFAS concentrations are not detected within the new sampling areas on-Base,
no further action will be taken at that location.

If PFOA and/or PFAS concentrations at a residence are non-detect or below the
lifetime health advisory, monitoring will continue in accordance with this SAP.

If PFOA and/or PFOS concentrations in drinking water at a residence are above the
lifetime health advisory, an alternate drinking water source will immediately be
provided, and the sampling area will be expanded to include parcels within %-mile
downgradient. The Partnering Team will evaluate long-term solutions.

Refine understanding of hydraulic
characteristics of the aquifers and
transport mechanisms for site
contaminants.

What are the groundwater flow directions on
site in the Columbia and Yorktown aquifers?

What are the hydraulic characteristics on site
for the Yorktown aquifer?

After the installation of additional wells around NAS Oceana, all new and existing wells
presented in Figures 8 and 9 will be gauged for the depth to groundwater, and groundwater
contour maps will be created to further refine the groundwater flow direction on site within
both the Columbia and Yorktown aquifers. Additional existing monitoring wells may be added to
the groundwater elevation map, as needed.

A slug test will be completed on at least three of the wells screened in the Yorktown aquifer to
determine hydraulic conductivity and velocity of groundwater on site.

This information will be used to assess the potential for on- and off-Base
migration of PFAS contamination and will be used to scope additional
investigation or action, as warranted.

If present, determine if PFAS provides
an unacceptable risk to human health
or ecological receptors due to
exposure to soil, surface water, or
sediment.

What are the concentrations of PFAS analytes
within surface water, sediment, and soil, and do
these concentrations pose potential
unacceptable risks to human and/or ecological
receptors??

Soil, surface water, and sediment samples will be collected from potential source areas and
downgradient locations. Proposed soil sample locations are presented on Figure 8 and proposed
surface water and sediment locations on presented on Figure 10, which also depicts the defined
drainage area boundaries for the facility (see Worksheet #17 for the sampling rationale).

Collect 8 co-located surface and subsurface soil samples and 28 co-located surface water and
sediment samples to be analyzed for 18 PFAS analytes to assess whether potential unacceptable
risk to human or ecological receptors is present. Sediment samples will also be analyzed for
total organic carbon (TOC).

Additional data may be warranted if new source areas, transport or migration pathways, or
other relevant information is identified in the SAA, which is being conducted. Additional
contingency soil, surface water, and/or sediment samples will be collected if warranted to
achieve the objectives of this S| Addendum. If warranted, new sample locations will be
presented to the Partnering Team prior to collection.

If potentially unacceptable risks are identified, the Partnering Team will reconvene
to determine an appropriate path forward, which could include additional
sampling, or a removal action.

If PFAS concentrations do not pose a potential unacceptable risk to human and/or
ecological receptors in any given media, no further action will be taken at that
location. However, all PFAS data will be archived for future use, as needed.

5

Screening values for ecological receptors have not yet been released by the USEPA. A risk screening will not be completed until these values are released, and the groundwater/surface water interchange will be evaluated as part of this risk screening. The literature-based ecological screening values provided in Worksheet #15 are included to

ensure adequate analytical sensitivity.
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SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

What are the Project Action Limits (PALs)?
The PALs for data collected are provided in Worksheet #15 and summarized as follows:

Groundwater data will be screened against the following PALs:

Human Health — The USEPA lifetime health advisory for PFOA and PFOS is 70 ng/L individually; if both
chemicals are detected then 70 ng/L is the lifetime health advisory for the cumulative concentration of
the two chemicals. PFBS results will be compared to the current USEPA tap water RSL (based on a hazard
quotient [HQ] of 1). The USEPA RSL calculator was used to calculate tap water RSLs for PFOS and PFOA
(based on a HQ of 1). There are no PALs for any other analytes.

Ecological —The literature-based ecological screening values (ESVs) provided in Worksheet #15 are
included to ensure adequate analytical sensitivity and will not be used to conduct an ecological risk
screening. The sources for these ESVs are included in Appendix D. No promulgated ESVs have been issued
by the USEPA for PFAS at this time. The analytical data will be evaluated for potentially unacceptable risk
to ecological receptors once ESVs are issued.

Drinking water data will be screened against the following PALs:

Human Health — The USEPA lifetime health advisory for PFOA and PFOS is 70 ng/L individually; if both
chemicals are detected then 70 ng/L is the lifetime health advisory for the cumulative concentration of
the two chemicals. PFBS results will be compared to the current USEPA tap water RSL (based on a hazard
guotient [HQ] of 1). There are no PALs for any other analytes.

Surface and Subsurface Soil data will be screened against the following PALs:

Human Health —PFBS results will be compared to the current USEPA residential soil RSL (based on a HQ of
1). The USEPA RSL calculator was used to calculate residential soil RSLs for PFOS and PFOA (based on a HQ
of 1). There are no PALs for any other analytes.

Ecological — Literature-based ESVs provided in Worksheet #15 are included to ensure adequate analytical
sensitivity. The sources for these ESVs are included in Appendix D. No formal ESVs have been issued by
the USEPA for PFAS. The analytical data will be evaluated, for potentially unacceptable risk to ecological
receptors once ESVs are issued. ESVs will only be applied to samples collected within 24 inches of the
ground surface.

Surface Water data will be screened against the following PALs:

Human Health - PFBS results will be compared to the current USEPA tap water RSL (based on a HQ of 1)
multiplied by 10. The USEPA RSL calculator was used to calculate tap water RSLs for PFOS and PFOA
(based on a HQ of 1), which will then be multiplied by 10. There are no PALs for any other analytes. The
RSLs are multiplied by 10 to account for exposure to surface water, which would be much less than
exposure to groundwater.

Ecological — Literature-based freshwater ESVs provided in Worksheet #15 are included to ensure
adequate analytical sensitivity. The sources for these ESVs are included in Appendix D. No formal ESVs
have been issued by the USEPA for PFAS. The analytical data will be evaluated, for potentially
unacceptable risk to ecological receptors once ESVs are issued.

Sediment data will be screened against the following PALs:

Human Health — PFBS results will be compared to the current USEPA residential soil RSL (based on a HQ
of 1) multiplied by 10. The USEPA RSL calculator was used to calculate residential soil RSLs for PFOS and
PFOA (based on a HQ of 1), which was then be multiplied by 10. There are no PALs for any other analytes.
The RSLs are multiplied by 10 to account for exposure to sediment, which would be much lower than
exposure to soil.



BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN
NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA

REVISION NUMBER 0

MAY 2019

PAGE 42

— SAP Worksheet #11—Project Quality Objectives/
Systematic Planning Process Statements (continued)

— Ecological — Literature-based freshwater ESVs provided in Worksheet #15 are included to ensure
adequate analytical sensitivity. No formal ESVs have been issued by the USEPA for PFAS. The analytical
data will be evaluated, for potentially unacceptable risk to ecological receptors once ESVs are issued.

What will the data be used for?

The data will be used by the Navy, its contractors, and the other stakeholder agencies to address the
environmental questions and PQOs listed in Table 2.

What types of data are needed (matrix, target analytes, analytical groups, field screening, onsite analytical
or offsite laboratory techniques, sampling technigues)?

Worksheets #14 #15, #17, and #18 contain detailed information on the types of data needed for this project.

Where, when, and how should the data be collected/generated?

Worksheets #14, #17, and #18 describe how the groundwater, drinking water, surface and subsurface soil,
surface water, and sediment samples will be sampled and for what parameters. Detailed information on how data
will be collected is provided on Worksheet #14, following the SOPs listed in Worksheet #21. The proposed sample
locations are illustrated on Figures 8, 9, and 10. The project schedule is provided on Worksheet #16.

Are there any special data quality needs, field or laboratory, to support environmental decisions?

None.
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SAP Worksheet #12-1—Measurement Performance Criteria Table for Field QC Samples

Matrix: Drinking Water
Analytical Group: PFAS

Data Quality Indicators

QC Sample Analytical Group? Frequency (DQls) Measurement Performance Criteria
Relative Percent Difference (RPD) should be < 30%.
Greater variability may be observed when field
Field Duplicate (FD) 1 per 10 field samples Precision duplicates are within a factor of 2 of the LOQ. At

these concentrations, field duplicates should have
RPDs that are < 50%.

Cooler Temperature

Indicator PFAS 1 per cooler to the laboratory Representativeness Temperature <10 degrees Celsius (°C), not frozen.
If the method analyte(s) found in the Field Sample
is present in the Field Reagent Blank at a

Field Reagent Blank® 1 per field sample Bias/Contamination concentration greater than 1/3 the LOQ, then all
samples collected with that Field Reagent Blank are
invalid and must be recollected and reanalyzed.

Notes:

@ Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.

b The preservative Trizma is only required for aqueous samples from drinking water sources. Since the field samples are from drinking water sources, the laboratory
supplied PFAS-free water for the PFAS Field Reagent Blank, as well as sample containers, will be pre-preserved with Trizma.
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SAP Worksheet #12-2—Measurement Performance Criteria Table for Field QC Samples

Matrix: Groundwater, Surface Water
Analytical Group: PFAS

QC Sample® Analytical Group® Frequency DQls Measurement Performance Criteria

FD 1 per 10 field samples Precision RPD < 30% if both results are > LOQ

1 per day of sampling for decontaminated
Equipment Blank equipment, Bias / Contamination No target compounds > % LOQ
1 per lot for disposable equipment

PFAS
ﬁ‘%?lci;emperature 1 per cooler to the laboratory Representativeness Temperature < 10°C, not frozen
Field Reagent Blank® One per site? Bias / Contamination No target compounds > % LOQ
Notes:

@ Field QA/QC will be collected separately for each matrix.
b Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.

¢ The preservative Trizma is only required for aqueous samples collected from chlorinated drinking water sources. Since the field samples are not from chlorinated
drinking water sources, the laboratory supplied PFAS-free water for the PFAS Field Reagent Blank, as well as sample containers, do not contain Trizma.

4 Asite is defined as one of the potential source locations of PFAS noted in Worksheet #10. Perimeter wells will be treated collectively as one site.
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SAP Worksheet #12-3—Measurement Performance Criteria Table for Field QC Samples

Matrix: Soil, Sediment
Analytical Group: PFAS

QC Sample?®

Analytical Group®

Frequency

DQls

Measurement Performance Criteria

FD

Equipment Blank

Cooler Temperature
Indicator

Field Reagent Blank®

PFAS

1 per 10 field samples

Precision

RPD £ 35% if both results are > LOQ

1 per day of sampling for decontaminated

equipment,

1 per lot for disposable equipment

Bias / Contamination

No target compounds > % LOQ

1 per cooler to the laboratory

Representativeness

Temperature < 10°C, not frozen

Once per sited

Bias / Contamination

No target analytes detected > 1/2 LOQ

Notes:

@ Field QA/QC will be collected separately for each matrix.
b Field QA/QC as described in this table will be collected and analyzed for each of the analytical groups listed.

¢ The preservative Trizma is only required for aqueous samples collected from chlorinated drinking water sources. Since the field samples are not from chlorinated
drinking water sources, the laboratory supplied PFAS-free water for the PFAS Field Reagent Blank, as well as sample containers, do not contain Trizma.

4 Asite is defined as one of the potential source locations of PFAS noted in Worksheet #10.
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SAP Worksheet #12-4—Measurement Performance Criteria Table for Field QC Samples

Matrix: Sediment

Analytical Group: WCHEM (TOC)

QC Sample

Analytical Group

Frequency

DQls

Measurement Performance Criteria

Cooler Temperature
Indicator

WCHEM (TOC)

1 per cooler to the laboratory

Representativeness

Temperature < 6°C, not frozen
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SAP Worksheet #13—Secondary Data Criteria and Limitations Table

This worksheet identifies all secondary data and information that will be used for the project, including the originating source of the data. This worksheet
documents how the existing data will be used and the limitations to the use of the existing data.

Secondary Data

Data Source

(originating organization,

report title and date)

Data Generator(s)
(originating organization, data types,
data generation/collection dates)

How Data Will Be Used

Limitations on
Data Use

Analytical data from
monitoring well
groundwater samples
collected for the
Oceana Basewide PFAS
S

Final Basewide Per- and
Polyfluoroalkyl Substances
Site Inspection Report
(CH2Mm, 2018)

CH2M collected groundwater samples
from multiple wells in PFAS source
areas as part of the Oceana Basewide
PFAS SI.

The groundwater analytical data from the SI
was used to identify additional potential
source areas as well as create a basis for
installing additional monitoring wells,
determine hydraulic characteristics of the
Columbia aquifer, and to delineate the PFAS
plume. The analytical data from the SI will be
used in the risk screenings completed during
the SI Addendum.

None.
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SAP Worksheet #14—Summary of Project Tasks

The technical approach for the proposed field activities at NAS Oceana is detailed below. All field work will be
completed in accordance with the applicable standard operating procedures (SOPs) tabulated on Worksheet #21
and provided in Appendix A.

Mobilization

Prior to mobilization, NAVFAC Mid-Atlantic, USEPA, and VDEQ will be notified to allow for appropriate oversight
and coordination.

As part of the field mobilization, procurement of the following subcontractors to support investigation activities
include®:

e  Utility Locator

e Surveyor

e Driller

e IDW subcontractor

e Data validation subcontractor

Battelle and GCAL have been procured to provide laboratory analytical services. Mobilization for the field effort
includes procurement of necessary field equipment and initial transport to the site. Equipment and supplies will
be brought to the site when the field team mobilizes for field activities.

Prior to beginning any phase of work, the contractor and its subcontractors will have field meetings to discuss the
work items and worker responsibilities, and to familiarize workers with the Health and Safety Plan.

Prior to beginning any intrusive activities, CH2M will coordinate utility clearance with Miss Utility of Virginia and
the Base’s approving authority. Additionally, a separate utilities subcontractor will be procured to ensure the
accuracy of the utility markings.

Monitoring Well Installation and Development

Monitoring wells will be installed in various locations Basewide. Approximately 10 monitoring wells will be
screened in the Columbia aquifer, and approximately 10 monitoring wells will be double cased deep wells,
screened in the Yorktown aquifer. One of the deep wells, located at Site 11, will be installed to the bottom of the
Yorktown aquifer. Wells will be installed in accordance with the SOPs. Monitoring wells will be installed using
hollow stem auger or sonic drilling methods; all deep monitoring wells will be installed using sonic drilling. Shallow
wells will be installed to a depth of approximately 15 to 20 feet bgs. It is assumed that the well screen interval will
intersect the water table. Deep wells will be installed with the same process and screened at depths ranging from
50 to 60 feet bgs, except for the deeper well at Site 11 which is anticipated to be installed to a depth of
approximately 100 feet bgs. No Teflon, Viton, or other PFAS-containing drilling materials will be used during well
installation. Drilling greases will be vegetable-based formulations (such as Biolube).

During well installation, lithology data will be collected using 4-foot direct-push technology cores, collected
continuously. Soil descriptions, including grain size, color, moisture content, relative density, consistency, soil
structure, mineralogy, and other relevant information such as possible evidence of contamination, will be
recorded as detailed in the SOP.

6 The Navy may contract multiple contractors to complete the tasks outlined in this SAP. All work will be conducted in accordance with the SOPs included
in this SAP, regardless of the contractor who performs the work.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Wells will be constructed of 2-inch polyvinyl chloride (PVC) casing and 10-foot-long 0.010 machine-slotted screens
based on soil lithology and the depth at which groundwater is encountered. Sand filter pack (DSI #1 or equivalent)
will be added to a depth of 2 feet above the screened interval; 2 to 4 feet of bentonite pellets or chips will be
added and then hydrated in the annular space above the sand pack. Bentonite materials will be PFAS-free. The
remainder of the annular space will be grouted to the surface. Wells will be completed with steel stick-up casing
and four protective bollards. Newly-installed monitoring wells will be developed in accordance with the SOP
included in Appendix A.

Monitoring wells will be developed using a submersible pump (or equivalent) and surge block with no Teflon,
Viton, or other PFAS-containing components. Development pumping and surging will not start until at least

24 hours after grouting of the well has been completed. Field parameters (conductivity, temperature, pH,
dissolved oxygen [DO], oxidation-reduction potential [ORP], and turbidity) will be monitored during development.
Field parameters will be collected once one volume of the sampling tubing and flow through cell has been purged.
Wells should continue to be developed until a minimum of three well volumes have been removed and turbidity
has been reduced to the extent practicable. If field parameters other than turbidity are stable and turbidity values
continue to decrease after the removal of three well volumes, monitoring well development activities will
continue until turbidity readings have stabilized. Water quality parameters have stabilized over three consecutive
readings when subsequent measurements agree as follows:

e pH within 0.1 pH unit

e  Conductivity within 3%

e DO within 10%

e  ORP within 10 millivolts

e Turbidity measurement within 10% or is minimized to the extent practical for the well

Monitoring Well Groundwater Sampling

Groundwater samples will be collected from new and existing monitoring wells as presented on Figures 8 and 9.
Groundwater samples will be collected using low-flow sampling methodology and in accordance with the SOPs. A
peristaltic pump will be used to collect samples for wells with a sampling depth of 30 feet or shallower and a
PFAS-free submersible pump will be utilized for wells screened at deeper depths. The peristaltic tubing will be set
in the middle of the well screen. Teflon lined tubing will not be used during groundwater sampling to prevent
cross contamination with groundwater while sampling for PFAS analytes.

Groundwater quality parameters (pH, conductivity, turbidity, DO, temperature, salinity, and ORP) will be collected
during purging of each well using a water quality meter and a flow-through cell. Water quality readings will be
collected once one volume of the sampling tube and flow through cell has been purged. Purging will continue
until water quality readings collected 5 minutes apart are stabilized to within 10% of one another. Once
parameters have stabilized, the flow-through cell will be disconnected, and samples will be collected into
laboratory-prepared, pre-preserved sample bottles and packed on ice for overnight shipment to Battelle.

Soil Sampling
Surface Soil Samples

Surface soil samples will be collected from the locations presented on Figure 8. For this investigation, surface soil is
defined as 0 to 6 inches bgs (or 0 to 0.5 foot bgs). Surface soil samples will be collected using a stainless-steel
hand auger, shovel, fluorine-free plastic disposable scoop, post-hole digger or other appropriate tool following
soil sampling protocol.
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SAP Worksheet #14—Summary of Project Tasks (continued)

Shallow Subsurface Soil Samples

Subsurface soil samples will be collected from the locations presented on Figure 8. Shallow subsurface soil samples
will be collected from a depth of 0.5 to 2 feet bgs. Samples will be collected using a stainless-steel hand auger,
shovel, or post-hole digger following soil sampling protocol.

Surface Water Sampling

If surface water is present on the day of sampling, samples will be collected at locations identified on Figure 10.
Prior to collection, water quality readings (pH, conductivity, turbidity, DO, temperature, salinity, and ORP) will be
obtained with a Horiba U-52 or similar water quality meter, and water depth and flow rate will be measured.
Surface water samples (if identified) will be collected with a peristaltic pump and disposable tubing. All surface
water samples, if applicable, will be collected into laboratory-prepared, pre-preserved sample bottles and packed
on ice for overnight shipment to the laboratory.

Sediment Sampling

Sediment samples will be collected at locations identified on Figure 10. Sediment samples will be collected from
0 to 6 inches bgs using a stainless-steel trowel, fluorine-free plastic disposable scoop, hand auger, or other
appropriate tool, and will be collected regardless of whether or not water is present. All sediment samples will be
collected into approved laboratory containers and analyzed for PFAS and TOC. Cross contamination of PFAS
analytes in accordance with the SOP will be considered during sampling.

Drinking Water Sampling

Finished drinking water samples will be collected in accordance with the potable water sampling SOP Water will
be sampled by first purging the water supply for 3 to 5 minutes. The sampling port is usually the port at the
bottom of a pressure tank. In instances where there is no port, or the valve cannot be used without damage or
leaking, the next closest pretreatment location will be selected. Samples will be collected directly into laboratory-
provided containers. A field reagent blank is collected at the site of collection for the drinking water sample. The
field reagent blank is collected by transferring deionized water containing Trizma preservative (prepared at the
laboratory) from one bottle to another unpreserved sampling bottle. This blank is used to determine if PFAS
analytes are in the air at the sampling location; if any contamination was introduced during the sample
management and shipment process; and if there were any laboratory errors.

Water-level Survey

Following monitoring well installation and development, and prior to the start of groundwater sampling or
following the completion of all groundwater sampling, a complete water-level survey at all site wells (new and
previously existing) will be conducted in accordance with the appropriate SOP. An electronic water-level meter
with a probe which is not coated with Teflon or other PFAS-containing substances will be used to measure the
depth to water from the top of casing to the nearest 0.01 foot.

Slug Testing

Slug tests will be conducted on at least three site wells installed in the Yorktown aquifer to determine
groundwater velocity in the Yorktown aquifer for the site. A slug test will be performed using solid PVC slugs with
clean PFAS-free bailer rope. A solid 1.5-inch-diameter PVC slug filled with sand, or similar, will be used for the
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SAP Worksheet #14—Summary of Project Tasks (continued)

testing. A pressure transducer, such as a MiniTroll transducer/data recorder capable of measuring to 0.01 foot,
will be used along with an electronic recording device, such as a RuggedReader handheld personal computer (or
similar personal data device), to obtain water-level readings during the slug testing activities. Water levels will be
monitored using a 15-pound-per-square-inch pressure transducer and results will be recorded on a 1-second
linear scale.

Prior to inserting the slug into the monitoring well, a static water-level measurement will be recorded, a
transducer will be installed in the well approximately 1 foot above the total depth of the well, and the water level
will be allowed to return to ambient conditions. Each slug-in test will be started by initiating the data recording on
the personal digital assistant while simultaneously lowering the slug into the hole. To conduct the falling head
test, the PVC slug will be quickly added to the well and the water level allowed to stabilize to within 90% of the
original static water level. The rising head test will then be started by rapidly removing the PVC slug, which will
cause a drop in the water level. The transducer and recording device will be used to record changes in pressure
associated with water-level recovery. A slug test will be considered complete when water levels have recovered to
90% of its pretest level.

Occasional water-level measurements will also be recorded manually to track the progress of the tests and to
provide a data backup. Each test will be performed three times in each well to ensure consistent data are
collected. After the testing is completed, the results will be uploaded from the electronic recording device to a
laptop computer. Data processing will be completed to convert the recorded head values to feet displacement.

Equipment Decontamination

Nondisposable sampling equipment will be decontaminated immediately after each use in accordance with the
appropriate SOP. Nondisposable equipment will be decontaminated using the following solutions in this order:

1. Distilled water (laboratory certified PFAS-free) and Liquinox solution

2. Distilled water (laboratory certified PFAS-free) rinse 10% isopropanol and distilled water solution and air-dried
3. Laboratory grade deionized water (laboratory certified PFAS-free)

Decontamination fluids will be contained in 55-gallon drums and disposed of offsite as described below.

Cross-contamination of PFAS in accordance with the SOP (Appendix A) will be considered during equipment
decontamination.

Investigation-derived Waste Management

IDW is expected to consist of drill cuttings from the soil borings completed for monitoring well installations, purge
water (from well development and groundwater sampling), and decontamination fluids. Aqueous and soil IDW
will be contained in 55-gallon drums. If PFAS concentrations in aqueous IDW accumulated during field activities
exceed the lifetime health advisory of 70 ng/L for individual or combined PFOA or PFOS analytes, the PFAS IDW
SOP will be followed. A location at NAS Oceana will be identified prior to initiation of the fiel[dwork where IDW will
temporarily be stored. IDW drums will be labeled in accordance with the SOP.

Disposable equipment, including personal protective equipment, will be decontaminated in accordance with the
SOP included in Appendix A and disposed of with normal facility trash. The IDW subcontractor has not been
selected for this sampling event. However, once the subcontractor is identified, the Navy will be notified.
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SAP Worksheet #14—Summary of Project Tasks (continued)
PFAS Field Reagent Blank Collection

To collect a PFAS field reagent blank for non-drinking water samples, PFAS-free laboratory supplied water will be
slowly poured directly into Trizma-free laboratory provided sample containers (Worksheet #19). The preservative
Trizma is only required for aqueous samples collected from drinking water sources. Since the field samples are not
from drinking water sources, the laboratory supplied PFAS-free water for the PFAS field reagent blanks for non-
drinking water samples, as well as the sample containers, do not contain Trizma.

Surveying

Each new monitoring well will be surveyed by a licensed surveyor both vertically and horizontally using the
Virginia State Plane Coordinate System. Specifically, the elevation for each monitoring well will be established at
the top of the monitoring well’s inner PVC casing (this elevation point will be designated by a permanent notch
placed on the top of each well’s inner casing) and at ground surface. The surveying subcontractor has not been
selected for this sampling event; however, once the subcontractor is identified, the Navy will be notified.

Analytical and Validation Tasks
e Quality Control

— SOPs for field (Appendix A) and laboratory being performed will be implemented.
— QCsamples to be collected are outlined on Worksheet #20.

e Analytical Tasks

— The laboratory will maintain, test, inspect, and calibrate analytical instruments (Worksheets #24 and #25).
— The laboratory will process and prepare samples for analysis.
— The laboratory will analyze samples as shown on Worksheet #18.

e Procedures for recording data, including guidelines for recording and correcting data

— Project Assessment and Audit (Worksheets #31 and #32)
— Data Review

= Data Validation (Worksheets #35 and #36)
= Data Usability Assessment (Worksheet #37)
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SAP Worksheet #15-1—Reference Limits and Evaluation Table for Aqueous Media

Matrix: Drinking Water
Analytical Group: PFAS
All units are micrograms per liter (ug/L) (unless otherwise specified)

PALs? Laboratory Limits LFB and LFSM/ LFFS{I'\)/IDDC(;::_)covery Limits and
Analyte CASH Tapwater RSL USEPA Lifetime Health PQL Goal® d
HQ = 1.0 ’ Advisory LoQ LOD DL LCL UCL RPD
PFOS 1763-23-1 0.401 0.07 0.035 0.00250 0.0005 0.00015 70 130
PFOA 335-67-1 0.401 0.07 0.035 0.00250 0.0005 0.00020 70 130
PFBS 375-73-5 400 -- 200 0.00250 0.00040 0.00012 70 130
N-ethyl perfluorooctanesulfonamidoacetic acid (NEtFOSAA) 2991-50-6 -- -- -- 0.00250 0.0005 0.00017 70 130
N-methyl perfluorooctanesulfonamidoacetic acid (NMeFOSAA) 2355-31-9 -- - - 0.00250 0.0005 0.00020 70 130
Perfluorodecanoic acid (PFDA) 335-76-2 -- - - 0.00250 0.0004 0.00011 70 130
Perfluorododecanoic acid (PFDoA) 307-55-1 -- -- -- 0.00250 0.0005 0.00014 70 130
Perfluoroheptanoic acid (PFHpA) 375-85-9 -- -- -- 0.00250 0.0005 0.00023 70 130
Perfluorohexanesulfonic acid (PFHxS) 355-46-4 -- -- - 0.00250 0.0004 0.00012 70 130 30
Perfluorohexanoic acid (PFHxA) 307-24-4 -- -- - 0.00250 0.00050 0.00023 70 130
Perfluorononanoic acid (PFNA) 375-95-1 -- -- - 0.00250 0.0004 0.00012 70 130
Perfluorotetradecanoic acid (PFTA) 376-06-7 -- -- - 0.00250 0.0005 0.00022 70 130
Perfluorotridecanoic acid (PFTrDA) 72629-94-8 -- -- - 0.00250 0.0004 0.00010 70 130
Perfluoroundecanoic acid (PFUnA) 2058-94-8 -- -- - 0.00250 0.0004 0.00010 70 130
4,8-dioxa-3H-perfluorononanoic acid (ADONA) 919005-14-4 -- -- -- 0.00250 0.00040 0.00012 70 130
9-chlorohexadecafluoro-3-oxanone-1-sulfonic (9CI-PF30NS) 756426-58-1 -- -- - 0.00250 0.00040 0.00012 70 130
11-chloroeicosafluoro-3-oxaundecane-1-sulfonic acid (11CI-PF30UdS) 763051-92-9 -- -- - 0.00250 0.00040 0.0001 70 130
Hexafluoropropylene oxide dimer acid (HFPO-DA) 13252-13-6 -- -- - 0.00250 0.00040 0.00009 70 130
Total PFOS and PFOA - - 0.07 -- -- -- -- -- -- -

Notes:

@ Refer to Worksheet #11 for a discussion of PALs by matrix. RSLs for PFOS and PFOA were derived using USEPA’s RSL calculator on July 10, 2018 and the RSL for PFBS is from the EPA RSL Table; all based on a target risk of 10-6 and target HQ of 1.

b

Project quantitation limit (PQL) goals are equal to half of the minimum applicable screening level.

¢ Analytes detected below the LOQ must be 50-150% of the true value rather than 70-130% of the true value.

d

have RPDs that are <50% for samples fortified at or above their native concentration.

Bolded values represent method specified limits, specific to EPA 537.1.

If PFOS and PFOA are both detected, then the sum of the results for that sample will be compared to the USEPA lifetime health advisory of 0.07 pg/L.

CAS = Chemical Abstract Service
DL = detection limit
LFB = Laboratory Fortified Blank

LFSM/ LFSMD = Laboratory Fortified Sample Matrix /Laboratory Fortified Sample Matrix Duplicate

MS = matrix spike

MSD = matrix spike duplicate
LCL = lower confidence limit
LCS = laboratory control sample
LOD = limit of detection

PQL = project quantitation limit
UCL = upper confidence limit

RPDs for LFMS/LFMSD must be <30% for samples fortified at or above their native concentration. Greater variability may be observed when LFSMs are fortified at analyte concentrations that are within a factor of 2 of the LOQ. LFSMs fortified at these concentrations must




BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN
NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA

REVISION NUMBER 0
MAY 2019
PAGE 56

SAP Worksheet #15-2—Reference Limits and Evaluation Table for Aqueous Media

Matrix: Groundwater
Analytical Group: PFAS

All units are pg/L (unless otherwise specified)

LCS and MS/MSD Recovery Limits and

PALs? Laboratory Limits RPD(%)
Analyte cas# Tapwater RSL USEPA Lifetime Surface Water ;’l\ﬁ'lflgt‘:z a;:::r Willow Grove ;It\.lli'lfl:(‘:z a;:::r PaL Goal?
HQ=1.0 | Health Advisory ESVs ESVs (Aquatic S‘E‘;‘:‘;‘:‘(*B‘?:::f' ESVs LoQ LOD bL LCL uct RPD
Invertebrates) (Mammals)
PFOS 1763-23-1 0.401 0.07 5.1¢ 5.1 0.047 0.0026 0.0013 0.005 0.0005 0.00019 40 144
PFOA 335-67-1 0.401 0.07 2,900¢ 2,900 - - 0.035 0.005 0.0005 0.00018 49 141
PFBS 375-73-5 400 - 24,000¢ - - - 200 0.005 0.0005 0.00013 56 134
NEtFOSAA 2991-50-6 - - - - - - - 0.005 0.001 0.00049 51 131
NMeFOSAA 2355-31-9 - - - - - - - 0.005 0.0025 0.00056 50 146
PFDA 335-76-2 - - - - - - - 0.005 0.0005 0.00016 59 135
PFDoA 307-55-1 - - - - - - - 0.005 0.0005 0.00018 75 131
PFHpA 375-85-9 - - - - - - - 0.005 0.0005 0.00016 48 136
PFHxS 355-46-4 - - - - - - - 0.005 0.0005 0.00011 52 128
PFHXA 307-24-4 - - - - - - - 0.005 0.0005 0.00019 51 137 %0
PFNA 375-95-1 - - - - - - - 0.005 0.001 0.00026 58 122
PFTA 376-06-7 - - - - - - - 0.005 0.001 0.00025 42 158
PFTrDA 72629-94-8 - - - - - - - 0.005 0.0005 0.00015 42 148
PFUNA 2058-94-8 - - - - - - - 0.005 0.001 0.00029 64 134
ADONA 919005-14-4 - - - - - - - 0.005 0.0004 0.00018 70 130
9CI-PF30NS 756426-58-1 - - - - - - -- 0.005 0.0004 0.0001 70 130
11CI-PF30UdS 763051-92-9 - - - - - - -- 0.005 0.0004 0.00018 70 130
HFPO-DA 13252-13-6 - - - - - - - 0.005 0.0004 0.0002 70 130
Total PFOS and PFAS - - 0.07 - - - - - -- - -- - - -

Notes:

@ Refer to Worksheet #11 for a discussion of PALs by matrix. RSLs for PFOS and PFOA were derived using USEPA’s RSL calculator on July 10, 2018 and the RSL for PFBS is from the EPA RSL Table. ESVs used at the Warminster and Willow Grove site are included in conjunction

with other literature-based values to ensure adequate analytical sensitivity. The most current ESVs will be used for data evaluation. No formal ESVs have been issued by USEPA for PFAS

b

PQL goals are equal to half of the minimum applicable screening level.

¢ Giesy J.P., J.E. Naile, J.S. Khim, P.D. Jones, and J.L. Newsted. 2010. Aquatic toxicology of perfluorinated chemicals. Reviews of Environmental Contamination and Toxicology. 202:1-52.

Bolded values represent in-house limits.
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SAP Worksheet #15-3—Reference Limits and Evaluation Table for Aqueous Media

Matrix: Surface Water
Analytical Group: PFAS
All units are pg/L (unless otherwise specified)

PALs? Laboratory Limits LCS and MS/MSr:)Pgt(e‘::ASvery Limits and
Analyte cas# RSLs Tap X 10 for Surface Water esvs | . Willow Grove Willow Grove PaL Goal”
SW HQ=1.0 Surface Water ESVs (Aquatic Surfacc(eB\?rlg;;ar ESVs Surf?lfllea‘r’nv?rfaell; ;ESVs LoQ LoD DL LCL UCL RPD
Invertebrates)

PFOS 1763-23-1 4.01 5.1¢ 5.1 0.047 0.0026 0.0013 0.005 0.0005 0.00019 40 144

PFOA 335-67-1 4.01 2,900¢ 2,900 - -- 2.005 0.005 0.0005 0.00018 49 141

PFBS 375-73-5 4,000 24,000¢ - - -- 2000 0.005 0.0005 0.00013 56 134

NEtFOSAA 2991-50-6 -- - -- -- -- -- 0.005 0.001 0.00049 51 131

NMeFOSAA 2355-31-9 - -- -- -- - - 0.005 0.0025 0.00056 50 146

PFDA 335-76-2 - -- -- -- - - 0.005 0.0005 0.00016 59 135

PFDoA 307-55-1 - - -- -- - - 0.005 0.0005 0.00018 75 131

PFHpA 375-85-9 - -- -- -- - - 0.005 0.0005 0.00016 48 136

PFHxS 355-46-4 - -- -- -- - - 0.005 0.0005 0.00011 52 128

PFHxA 307-24-4 - -- -- -- - - 0.005 0.0005 0.00019 51 137 30
PFNA 375-95-1 -- -- -- -- -- -- 0.005 0.001 0.00026 58 122

PFTA 376-06-7 -- -- -- -- -- -- 0.005 0.001 0.00025 42 158

PFTrDA 72629-94-8 -- -- -- -- -- -- 0.005 0.0005 0.00015 42 148

PFUNA 2058-94-8 -- - - - -- -- 0.005 0.001 0.00029 64 134

ADONA 919005-14-4 -- - - - -- -- 0.005 0.0004 0.00018 70 130

9CI-PF30NS 756426-58-1 -- - - - -- -- 0.005 0.0004 0.0001 70 130
11CI-PF30UdS 763051-92-9 - -- -- - - - 0.005 0.0004 0.00018 70 130

HFPO-DA 13252-13-6 - -- -- -- - - 0.005 0.0004 0.0002 70 130

Notes:

@ Refer to Worksheet #11 for a discussion of PALs by matrix. RSLs for PFOS and PFOA were derived using USEPA’s RSL calculator on July 10, 2018 and the RSL for PFBS is from the EPA RSL Table. ESVs used at the Warminster and Willow Grove site are included in
conjunction with other literature-based values to ensure adequate analytical sensitivity. The most current ESVs will be used for data evaluation. No formal ESVs have been issued by USEPA for PFAS

b

PQL goals are equal to half of the minimum applicable screening level.

¢ Giesy J.P., J.E. Naile, J.S. Khim, P.D. Jones, and J.L. Newsted. 2010. Aquatic toxicology of perfluorinated chemicals. Reviews of Environmental Contamination and Toxicology. 202:1-52.
Bolded values represent in-house limits.
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SAP Worksheet #15-4—Reference Limits and Evaluation Table for Solid Media

Matrix: Soil
Analytical Group: PFAS

All units are microgram per kilogram (ug/kg) (unless otherwise specified)

LCS and MS/MSD Recovery Limits and

PALs? Laboratory Limits RPD(%)
Analyte CAS # Warminster and . PQL Goal®
' RSLs Rﬁgﬁ“ga' Soil | gl ESVs (Plant) " nf‘,‘;:'tgz‘& ) "é’;'\',‘;“’{T‘::‘r’:; :gl" \A‘I/\{ﬁ;rxlgsrtoevrea;:il LoqQ LOD DL LCL ucL RPD
: Plant) ESVs (Invertebrate)
PFOS 1763-23-1 1,260 4,600°¢ 10,000¢ 39 100 19.5 5 1 0.27 50 130
PFOA 335-67-1 1,260 - 16,000¢ - 160 80 5 1 0.5 56 136
PFBS 375-73-5 1,260,000 - - - - 630000 5 1 0.36 57 145
NEtFOSAA 2991-50-6 - - - - - - 5 2 0.57 54 124
NMeFOSAA 2355-31-9 - - - - - - 5 2.5 1.12 52 146
PFDA 335-76-2 - - - - - - 5 1 0.27 55 141
PFDoA 307-55-1 - - - - - - 5 0.5 0.24 62 134
PFHpA 375-85-9 -- -- -- -- -- -- 5 1 0.44 60 128
PFHxS 355-46-4 - - - - - - 5 0.5 0.22 52 132
PFHxA 307-24-4 - - - - - - 5 1 0.33 45 135 30
PFNA 375-95-1 - - - - - - 5 1 0.43 54 130
PFTA 376-06-7 - - - - - - 5 2 0.63 34 162
PFTrDA 72629-94-8 - - - - - - 5 1 0.28 51 127
PFUNA 2058-94-8 - - - - - - 5 1 0.41 57 137
ADONA 919005-14-4 - - - - - - 5 1 0.32 70 130
9CI-PF30NS 756426-58-1 - - - - - - 5 1 0.45 70 130
11CI-PF30UdS 763051-92-9 - - - - - - 5 1 0.4 70 130
HFPO-DA 13252-13-6 - - - - - - 5 2 0.57 70 130
Notes:

@ Refer to Worksheet #11 for a discussion of PALs by matrix. RSLs for PFOS and PFOA were derived using USEPA’s RSL calculator on July 10, 2018 and the RSL for PFBS is from the EPA RSL Table. ESVs used at the Warminster and Willow Grove site are included in
conjunction with other literature-based values to ensure adequate analytical sensitivity. The most current ESVs will be used for data evaluation. No formal ESVs have been issued by the USEPA for PFAS

b

¢ Beach, S.A,, J.L. Newsted, K. Coady, and J.P. Giesy. 2006. Ecotoxicological Evaluation of Perfluorooctanesulfonate (PFOS). Reviews of Environmental Contamination and Toxicology. 186:133-174.

d

Bolded values represent in-house limits.

PQL goals are equal to half of the minimum applicable screening level.

Norwegian Pollution Control Authority (NPCA). 2008. Screening of Polyfluorinated Organic Compounds at Four Fire Training Facilities in Norway. TA-2444/2008. December.
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SAP Worksheet #15-5—Reference Limits and Evaluation Table for Solid Media
Matrix: Sediment
Analytical Group: PFAS
All units are pg/kg (unless otherwise specified)
PALs® Laboratory Limits LCS and MS/MSD Recovery Limits and RPD(%)
Analyte CAS # : : - PQL Goal®
' HorsonasLo . | Esvs | sediment £Svs Loq oo DL Let uet RPD
PFOS 1763-23-1 12,600 220 84 42 5 1 0.27 50 130
PFOA 335-67-1 12,600 - - 6300 5 1 0.5 56 136
PFBS 375-73-5 12,600,000 - - 6300000 5 1 0.36 57 145
NEtFOSAA 2991-50-6 - - - - 5 2 0.57 54 124
NMeFOSAA 2355-31-9 -- - - -- 5 2.5 1.12 52 146
PFDA 335-76-2 - - - -- 5 1 0.27 55 141
PFDoA 307-55-1 - - - -- 5 0.5 0.24 62 134
PFHpA 375-85-9 -- -- -- - 5 1 0.44 60 128
PFHXS 355-46-4 -- -- -- - 5 0.5 0.22 52 132
PFHxA 307-24-4 -- -- -- - 5 1 0.33 45 135 30
PFNA 375-95-1 -- -- -- - 5 1 0.43 54 130
PFTA 376-06-7 -- -- -- - 5 2 0.63 34 162
PFTrDA 72629-94-8 -- -- -- - 5 1 0.28 51 127
PFUNA 2058-94-8 - - - - 5 1 0.41 57 137
ADONA 919005-14-4 - - - - 5 1 0.32 70 130
9CI-PF30ONS 756426-58-1 - - - - 5 1 0.45 70 130
11CI-PF30UdS 763051-92-9 - - - -- 5 1 0.4 70 130
HFPO-DA 13252-13-6 - -- -- -- 5 0.57 70 130

Notes:

@ Refer to Worksheet #11 for a discussion of PALs by matrix. RSLs for PFOS and PFOA were derived using USEPA’s RSL calculator on July 10, 2018 and the RSL for PFBS is from the EPA RSL Table. ESVs used at the Warminster and Willow Grove site are included in
conjunction with other literature-based values to ensure adequate analytical sensitivity. The most current ESVs will be used for data evaluation. No ESVs have been issued by the USEPA for PFAS.

b PQL goals are equal to half of the minimum applicable screening level.

¢ Norwegian Pollution Control Authority (NPCA). 2008. Screening of Polyfluorinated Organic Compounds at Four Fire Training Facilities in Norway. TA-2444/2008. December.

Bolded values represent in-house limits.
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SAP Worksheet #15-6—Reference Limits and Evaluation Table

Matrix: Sediment
Analytical Group: WCHEM

Analyte Cas? Project Indicator Laboratory Limits (milligrams per kilogram) LCS and MS/MSD Recovery Limits and RPD(%)
Limit LoqQ LOD DL Accuracy Control Limit RPD
Total Organic Carbon TOC -- 250 200 153 920 110 20

Notes:
1 Some CAS numbers are contractor-specific.
Bolded values represent in-house limits

TOC is being performed to determine if sediment ESVs for PFAS can be TOC normalized.
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SAP Worksheet #16—Project Schedule/Timeline Table

Activities

Dates

Anticipated Date(s) of Initiation

Anticipated Date of Completion

Submit Pre-Draft SAP

January 2019
Base and Navy Review of SAP January 2019 February 2019
Prepare and submit Draft SAP February 2019 March 2019
USEPA and VDEQ Review of SAP March 2019 May 2019
Prepare and submit Final SAP May 2019 May 2019
Anticipated Fieldwork May 2019 June 2019
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SAP Worksheet #17—Sampling Design and Rationale

Approximate

Number of Samples Strategy and Rationale

Matrix Depth of Samples Analyses Method

Groundwater samples will be collected from shallow and deep monitoring wells to evaluate and monitor concentrations of PFAS and further
delineate the extent of PFAS contamination from potential and known source areas. Samples will be collected from existing and newly installed

Groundwater

Middle of screen
(Worksheet #18)

PFAS
(Worksheet #15)

LCMSMS
Compliant
with Quality
Systems
Manual
(Qsm) 5.1
Table B-15

38

monitoring wells as presented on Figures 8 and 9 and as follows:

Additional groundwater samples may be collected if warranted to achieve the objectives of this S| Addendum.

Site 11

— 7 existing shallow monitoring wells: OW11-MW1, OW11-MW4, OW11-MWS5, OW11-MW6, OW11-MW7, OW11-MWS8, and OW11-MW9
— 1 existing deep monitoring well: OW11-MW10D

— 1 new deep monitoring well: OW11-MW11D

Fuel Farm, F8/F9

— 2 existing shallow monitoring wells: OC-F8F9-MW-F4 and 203-MW19,

— 1 new shallow monitoring well: OCPOL-MW31

— 1 new deep monitoring well: OCPOL-MW31D

Aircraft Hangers and Maintenance Buildings

— 14 existing shallow monitoring wells: OW2C-MW19, OW2C-MW24, OW2C-MW25, OW2C-MWO05, FTWG-MW-02, OW2E-MW19, OW2E-
MWO09R, OW26-MW1, OW2B-MW41, MW49, MW50, MW51, MW52, and MW53

— 1 existing deep monitoring well: OW26-MW1D

1996 Crash Site

— 1 new shallow monitoring well: OC-MW16

1986 Crash Site (Revised Location)

— 1 new shallow monitoring wells: OC-MWQ09

— 1 new deep well: OC-MWO09D

Jet Test Cell

— 1 existing shallow monitoring well: JTC-MW-B

Fifth Green Landfill

— 2 existing shallow monitoring wells: OW07-MW04 and OW07-MW02
— 2 existing deep monitoring wells: OW07-MWO04D and OW07-MWO03D
NEX Gas Station, Auto Hobby Shop, and Car Wash

— 2 existing shallow monitoring wells: NEX-MW-C and NEX-MW13

Middle of screen
(Worksheet #18)

PFAS
(Worksheet #15)

LCMSMS
Compliant
with QSM 5.1
Table B-15

17

Groundwater samples will be collected from shallow and deep monitoring wells to evaluate concentrations of PFAS downgradient from
potential and known source areas. Samples will be collected from existing and newly installed monitoring wells as presented on Figure 8 and as
follows:

6 existing shallow monitoring wells: OC-MW03, OC-MW04, MW-BG06, MW-BG07, MW-BG11, MW-BG12
6 new shallow monitoring well: OC-MW08, OC-MW11, 0C-MW12, 0C-MW13, OC-MW15, and OC-MW17
5 new deep monitoring well: OC-MW08D, OC-MW11D, OC-MW12D, OC-MW13D, and OC-MW15D

Middle of screen
(Worksheet #18)

PFAS
(Worksheet #15)

LCMSMS
Compliant
with QSM 5.1
Table B-15

21

Groundwater samples will be collected from 17 shallow monitoring wells and 6 deep monitoring wells to evaluate and monitor concentrations
of PFAS at the perimeter of the Base to determine areas with the potential for offsite migration and background concentrations where sampling
locations are upgradient from expected source areas. Samples will be collected from existing and newly installed monitoring wells as presented
on Figures 8 and 9 and as follows:

e 14 existing shallow monitoring wells: MW-BG04R, MW-BG05, MW-BG09, MW-BG10, OW08-MW01, OC-MWO02, OC-MW01, MW-BG01, MW-
BG13, OCPOL-MW?29, OCPOL-MW?27, OCPOL-MW?25, OCPOL-MW?23, and OC-MWO07.

e 2 new shallow monitoring wells: OC-MW10 and OC-MW14.
e 3 existing deep monitoring wells: 0C-MWO02D, OC-MWO05D, and OC-MWQ07D
e 2 new deep monitoring wells: OC-MW10D and OC-MW14D
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SAP Worksheet #17—Sampling Design and Rationale (continued)

Approximate

Matrix Depth of Samples Analyses Method Number of Samples Strategy and Rationale
Eight surface soil samples will be collected from source areas with the highest detections of PFOS/PFOA during the Sl to
PFAS LCMSMS Compliant with evaluate and determine the potential impact of PFAS in surface soil. One sample will be collected from SWMU 26, five
Surface Soil 0 to 6 inches bgs QSM 5.1 Tagle B-15 8 samples will be collected from Site 11, one sample will be collected from the POL Fuel Tank area, and one sample will be
(Worksheet #15) ’ collected from the Jet Test Cell. Proposed sample locations are presented on Figure 8. Additional contingency soil samples
will be collected if warranted to achieve the objectives of this S| Addendum.
PFAS LCMSMS Compliant with Eight subsurface soil samples (co-located with surface soil samples) will be collected from potential source areas to evaluate
Subsurface Soil 6 to 24 inches bgs QSM 5.1 TaEIe B-15 8 and determine the potential impact of PFAS contamination in subsurface soil. Proposed sample locations are presented on
(Worksheet #15) : Figure 8. Additional contingency soil samples will be collected if warranted to achieve the objectives of this S| Addendum.
. PFAS . . Twenty-eight surface water samples (co-located with sediment samples) will be collected from within drainage ditches and
Surface Water F';S:r?:(f:ulgttzrfd chﬂssh%sff%ﬂl'zn;_\fgth 28 depositional areas downgradient of potential source areas and in the vicinity of stormwater outfalls for the Base, to evaluate
(Worksheet #15) : the potential impact of PFAS to surface water. Proposed sample locations are presented in Figure 10.
PFAS USEPA 9060A. SM 5310 B- Twenty-eight sediment samples (co-located with surface water samples) will be collected from within drainage ditches and
Sediment 0 to 6 inches bgs (Worksheet #15) 2011/WL-057 28 depositional areas downgradient of potential source areas and in the vicinity of stormwater outfalls for the Base, to evaluate
T0C the potential impact of PFAS to sediment. Proposed sample locations are presented in Figure 10.
Drinking water samples will be collected semiannually (or at a frequency agreed to by the Partnering Team) from private off-
PFAS Base drinking water wells within 1 mile downgradient of the known PFOS and/or PFOA exceedances of the lifetime health
Drinking Water not applicable USEPA Method 537 TBD advisory in groundwater at Oceana, to provide additional data for temporal comparisons and evaluate spatial variability.
(Worksheet #15) Proposed locations are shown on Figure 11.

The duration of the monitoring period will be conducted for at least 3 years but may be conducted longer.
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table
Depth of
. . R . Screened . Number of Sampling SOP
Sampling Station Sample ID Matrix Interval Analytical Group Samples Reference
(feet bgs)
Existing Monitoring Wells
OW11-GW1-MMYY
OW11-MwW1 8-18 2 (FD)
OW11-GW1P-MMYY
OW11-GW4-MMYY
Oow1ll-Mw4 OW11-GW4-MMYY-MS 10-20 3 (MS/MSD)
OW11-GW4-MMYY-MSD
OW11-MWS5 OW11-GW5-MMYY 10-21 1
OW11-MWeé6 OW11-GW6-MMYY 10-22 1
OwW1l1-MW7 OW11-GW7-MMYY 10-23 1
OW11-MW8 OW11-GW8-MMYY 10-24 1
OW11-MW9 OW11-GW9-MMYY 10-25 1
OW11-MW10D OW11-GW10D-MMYY 50-60 1
GW PFAS Worksheet #21
OC-F8F9-MW-F4 OC-F8F9-MW-F4-MMYY Unknown® 1
203-MW19 203-MW19-MMYY 10-20 1
OW2C-MW19-MMYY
OW2C-MW19 10-20 2 (FD)
OW2C-MW19P-MMYY
Ow2C-MW24 OW2C-MW24-MMYY 13-23 1
OW2C-MW25 OW2C-MW25-MMYY 3-18 1
OW2C-MWO05 OW2C-MWO05-MMYY 6-16 1
FTWG-MW-02 FTWG-MW-02-MMYY 3-13 1
OW2E-MW19 OW2E-MW19-MMYY 9-19 1
OW2E-MWO9R OW2E-MWO09R-MMYY 4-19 1
OwW26-MW1 OW26-MW1-MMYY 10-20 1
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

Depth of
Sampling Station Sample ID? Matrix sli‘rti ?3:? Analytical Group Nsuan:nbpelggf Sa;: ?;irr;gn igp
(feet bgs)
OW26-MW1D OW26-MW1D-MMYY 50-60 1
OW2B-MW41 OW2B-MW41-MMYY 10-20 1
OW2B-MW49-MMYY
OW2B-MW49 OW2B-MWASP-MIMYY 10-20 2 (FD)
OW2B-MW50-MMYY
OW2B-MWS50 OW2B-MW50-MMYY-MS 10-20 3 (MS/MSD)
OW2B-MW50-MMYY-MSD
OW2B-MWS51 OW2B-MW51-MMYY 10-20 1
OW2B-MW52 OW2B-MW52-MMYY 10-20 1
OW2B-MWS53 OW2B-MW53-MMYY 10-20 1
JTC-MW-B JTC-MW-B-MMYY 3-13 1
OWO07-MW02 OW07-MW02-MMYY GW 8-18 PFAS 1
OwWO07-MWO03D OWO07-MWO03D-MMYY 38-48 1
Oow07-MW04 OW07-MWO04-MMYY 8-18 1
OwWO07-MWO04D OWO07-MW04D-MMYY 45-55 1
NEX-MW-C-MMYY
NEX-MW-C NEX-MW-CP-MMYY 4-14 2 (FD)
NEX-MW13 NEX-MW13-MMYY 5-15 1
0C-MWO03 0OC-MWO03-MMYY 10-20 1
0C-MWO04 0OC-MWO04-MMYY 13-23 1
MW-BGO6 MW-BG0O6-MMYY 10-20 1
MW-BGO7 MW-BGO07-MMYY 10-20 1
MW-BG11 MW-BG11-MMYY 10-20 1




BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN
NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA

REVISION NUMBER 0

MAY 2019
PAGE 67
SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)
Depth of
Sampling Station Sample ID? Matrix sli‘rti ?3:? Analytical Group Nsuan:nbpelggf Sa;: ?;irr;gn igp
(feet bgs)
MW-BG12 MW-BG12-MMYY 10-20 1
MW-BGO4R MW-BGO4R-MMYY 10-20 1
MW-BGO5 MW-BGO5-MMYY 10-20 1
MW-BG09-MMYY
MW-BG09 T BGOSPIMYY 10-20 2 (FD)
MW-BG10-MMYY
MW-BG10 MW-BG10-MMYY-MS 10-20 3 (MS/MSD)
MW-BG10-MMYY-MSD
OW08-MW1 OW08-GWO01-MMYY 10-20 1
0C-MWO02 0C-MW02-MMYY 10-20 1
0C-MW02D 0C-MW02D-MMYY 50-60 1
0C-MWO01 0C-MWO01-MMYY 10-20 1
MW-BGO1 MW-BGO1-MMYY 10-20 1
MW-BG13 MW-BG13-MMYY 10-20 1
OCPOL-MW23 OCPOL-MW?23-MMYY 4-14 1
OCPOL-MW25 OCPOL-MW25-MMYY 4-14 1
OCPOL-MW27-MMYY
OCPOL-MW27 PO TP NINYY 3.5-13.5 2 (FD)
OCPOL-MW?29 OCPOL-MW29-MMYY 2.5-12.5 1
0C-MW07 0C-MWO07-MMYY 10-20 1
0C-MWO07D 0C-MWO07D-MMYY 50-60 1
OC-MWO05D OC-MWO05D-MMYY 50-60 1
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

Sampling Station Sample ID? Matrix (f(le)(ftplggs) Analytical Group N;aTnb:ILgf Sa;‘; ?éirr;gn :gp
Proposed Monitoring Wells

OW11-MW11D OW-MW11D-MMYY 1

OCPOL-MW31 OCPOL-MW31-MMYY 1

OCPOL-MW31D OCPOL-MW31D-MMYY 1
0OC-MWO08-MMYY

0C-MWO08 0OC-MWO08-MMYY-MS 3 (MS/MSD)
OC-MWO08-MMYY-MSD

0OC-MWO08D 0OC-MWO08D-MMYY 1

0C-MWO09 0OC-MWO09-MMYY 1
0OC-MWO09D-MMYY

OC-MWOSD OC-MWO09DP-MMYY 2 (FD)

0C-MW10 0OC-MW10-MMYY 1

0OC-MW10D OC-MW10D-MMYY Groundwater TBD PFAS 1 Worksheet #21

0C-MW11 OC-MW11-MMYY 1

0OC-MW11D 0OC-MW11D-MMYY 1

0C-MW12 OC-MW12-MMYY 1

0C-MW12D 0OC-MW12D-MMYY 1

0C-MW13 0OC-MW31-MMYY 1

0C-MW13D 0OC-MW13D-MMYY 1

0C-MW14 0OC-MW14-MMYY 1

OC-MW14D 0OC-MW14D-MMYY 2 (FD)
OC-MW14DP-MMYY

0C-MW15 OC-MW15-MMYY 1

0OC-MW15D 0OC-MW15D-MMYY 1




BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN
NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA
REVISION NUMBER 0

MAY 2019
PAGE 69
SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)
. . . Depth . Number of Sampling SOP
Sampling Station Sample ID? Matrix (feet bgs) Analytical Group Samples Reference
0OC-MW16 OC-MW16-MMYY 1
Groundwater TBD PFAS
0OC-MW17 OC-MW17-MMYY 1 Worksheet #21
Surface and Subsurface Soil Sampling
OW11-S515-000H-MMYY
Surface Soil 0-0.5 2 (FD)
OW11-S015 OW11-SS15P-000H-MMYY
OW11-SB15-0H02-MMYY Subsurface Soil 0.5-2 1
OW11-5516-000H-MMYY Surface Soil 0-05 1
OW11-S016 OW11-SB16-0H02-MMYY
Subsurface Sail 0.5-2 2 (FD)
OW11-SB16P-0H02-MMYY
OW11-S517-000H-MMYY Surface Soil 0-0.5 1
OW11-S017
OW11-SB17-0H02-MMYY Subsurface Soil 0.5-2 1
OW11-S518-000H-MMYY Surface Soil 0-0.5 1
OW11-S018
OW11-SB18-0H02-MMYY Subsurface Soil 0.5-2 1
OW11-S519-000H-MMYY PFAS Worksheet #21
OW11-5519-000H-MMYY-MS Surface Soil 0-0.5 3 (MS/MSD)
OW11-S019
OW11-S519-000H-MMYY-MSD
OW11-SB19-0H02-MMYY Subsurface Soil 0.5-2 1
OW?26-S504-000H-MMYY Surface Soil 0-0.5 1
OW?26-SB04-0H02-MMYY
OW26-S004
OW?26-SB04-0H02-MMYY-MS Subsurface Soil 0.5-2 3 (MS/MSD)
OW26-SB04-0H02-MMYY-MSD
203SS-01-000H-MMYY Surface Soil 0-0.5 1
203S0-01
203SB-01-0H02-MMYY Subsurface Soil 05-2 1
JTC-SO01 JTC-SS01-000H-MMYY Surface Soil 0-0.5 1
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

Sampling Station Sample ID? Matrix (f(le)(ftplggs) Analytical Group N;aTnb:ILgf Sa;‘; ?éirr;gn :gp
JTC-SB01-0HO02-MMYY Subsurface Soil 05-2 1
Sediment Sampling
0OC-SD01-MMYY
OC-SWSDO01 0CSDOLP-MMYY 2 (FD)
0OC-SD02-MMYY
OC-SWSDO02 0C-SD02-MMYY-MS 3 (MS/MSD)
0OC-SD02-MMYY-MSD
OC-SWSDO03 OC-SD03-MMYY 1
OC-SWSD04 OC-SD04-MMYY 1
OC-SWSDO05 OC-SDO5-MMYY 1
0OC-SWSD06 0C-SD06-MMYY 1
OC-SWSDO07 OC-SD07-MMYY 1
OC-SWSD08 OC-SD08-MMYY PFAS, TOC (note that 1
OC.SWSDOS OCSDOS-MMYY Sediment 0-0.5 :icfzrlc_zlrgg)is not required 1 Worksheet #21
OC-SWSD10 OC-SD10-MMYY 1
0OC-SD11-MMYY
OC-SWSD11 0CSDLLP-MMYY 2 (FD)
OWO07-SWSD16 OWO07-SD16-MMYY 1
OWO03-SWSD14 OWO03-SD14-MMYY 1
OWO03-SWSD15 OWO03-SD15-MMYY 1
OWO03-SWSD16 OWO03-SD16-MMYY 1
OW11-SWSD04 OW11-SD04-MMYY 1
OW?2E-SWSDO01 OW?2E-SDO1-MMYY 1
OW?2E-SWSD02 OW?2E-SD02-MMYY 1
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)
Sampling Station Sample ID? Matrix (f(le)(ftplggs) Analytical Group N;aTnb:ILgf Sa;‘; ?éirr;gn :gp
OW?2E-SWSD03 OW?2E-SD03-MMYY 1
OW?2E-SWSD04 OW?2E-SD04-MMYY 1
OW?2E-SDO5-MMYY
OW?2E-SWSD05 OW2E-SDOSP-MMYY 2 (FD)
OW2C-SD01-MMYY
OW2C-SWSDO01 OW2C-SD01-MMYY-MS 3 (MS/MSD)
OW2C-SD01-MMYY-MSD
OW2C-SWSDO02 OW2C-SD02-MMYY 1
OW2C-SWSDO03 OW2C-SD03-MMYY 1
OW?2B-SWSD31 OW?2B-SD31-MMYY 1
OW?2B-SWSD32 OW?2B-SD32-MMYY 1
OW?2B-SWSD33 OW?2B-SD33-MMYY 1
OW?2B-SWSD34 OW2B-SD34-MMYY 1
Surface Water Sampling
0OC-SW01-MMYY
OC-SWSDO01 OCSWOLP-MMYY 2 (FD)
OC-SW02-MMYY
OC-SWSDO02 0OC-SW02-MMYY-MS 3 (MS/MSD)
0C-SW02-MMYY-MSD First
OC.SWSDO3 OCSWOR-MMYY Surface Water SLTrCf(;légtv?/;?cgr PFAS 1 Worksheet #21
OC-SWSD04 OC-SW04-MMYY 1
OC-SWSDO05 OC-SW05-MMYY 1
0C-SWSD06 0C-SWO06-MMYY 1
OC-SWSDO07 OC-SWO07-MMYY 1
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)

Sampling Station Sample ID? Matrix (f(le)(ftplggs) Analytical Group N;aTnb:ILgf Sa;‘; ?éirr;gn :gp
OC-SWSD08 0OC-SW08-MMYY 1
OC-SWSD09 OC-SW09-MMYY 1
OC-SwWSD10 OC-SW10-MMYY 1

0OC-SW11-MMYY
0OC-SWSD11 OCSWILP-MMYY 2 (FD)
OWO07-SWSD16 OWO07-SW16-MMYY 1
OWO03-SWSD14 OWO03-SW14-MMYY 1
OWO03-SWsD15 OW03-SW15-MMYY 1
OWO03-SwWSsD16 OW03-SW16-MMYY 1
OW11-SWSDo04 OW11-SW04-MMYY 1
OW2E-SWSDO01 OW2E-SW01-MMYY 1
OW?2E-SWSD02 OW2E-SW02-MMYY 1
OW?2E-SWSDO03 OW2E-SW03-MMYY 1
OW?2E-SWSD04 OW2E-SW04-MMYY 1
OW2E-SW05-MMYY
OW?2E-SWSDO05 OW2E-SWOSP-MMYY 2 (FD)
OW2C-SW01-MMYY
OW2C-SWSDO01 OW2C-SW01-MMYY-MS 3 (MS/MSD)
OW2C-SW01-MMYY-MSD
OW2C-SWSD02 OW2C-SW02-MMYY 1
OW2C-SWSD03 OW2C-SW03-MMYY 1
OW2B-SWSD31 OW2B-SW31-MMYY 1
OW2B-SWSD32 OW?2B-SW32-MMYY 1
OW?2B-SWSD33 OW2B-SW33-MMYY 1
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SAP Worksheet #18—Sampling Locations and Methods/SOP Requirements Table (continued)
. . R . Depth . Number of Sampling SOP
Sampling Station Sample ID Matrix (feet bgs) Analytical Group Samples Reference
OW2B-SWSD34 OW2B-SW34-MMYY 1
Drinking Water Sampling
OC-RWXX OC-RWXX-MMYY DW N/A PFAS TBD Worksheet #21
OC-RWXX OC-RWXXPP-MMYY Duplicate N/A PFAS 1 Worksheet #21
Drinking Water QC Samples
1 per normal
0Cc-QC OC-FBXX-MMYY QcC N/A PFAS drinking water | Worksheet #21
sample
QC Samples
OC-EB-MMDDYY N/A worksheet
oc-qc ac PEAS ;gier to Worksheet
OC-FB-MMDDYY N/A X‘i‘;’ks“eet

Notes:
@ Additional sample identification (ID) instructions are as follows:
—  Field duplicates will have "P" added after the sample number, for example: OC-SW21P-MMYY
—  Forall sample IDs, "MMYY" will be replaced with the two-digit month and year in which the sample was collected.
— Equipment blanks and field reagent blanks will be identified with the two-digit month, day, and year, for example: OC-EB-MMDDYY.
b Total well depth identified as 30 feet bgs; screened interval is unknown.
Please note that additional samples may be added pending analytical results
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SAP Worksheet #19—Analytical SOP Requirements Table

Matrix

Analytical Group

Preparation and Analytical Method /
SOP Reference

Containers

Minimum Sample Amount
Required for Analysis

Preservation Requirements

Maximum Holding Time

Two X 250-milliliter Polypropylene bottle

Samples are stored at or below 10°C

14 days to extraction; 28 days after extraction

Drinking Water PFAS USEPA Method 537.1/5-371-04 . 250 milliliters until extraction; 5 grams per liter of )

with polypropylene screw cap Trizma to analysis
Groundwater, Surface PEAS k/fmigqs(égmrgaln}xr: Sggygtsrgsctc?(;?fSOP 5. Two X 250-milliliter High-Density 250 milliliters Samples are stored at or below 10°C 14 days to extraction; 28 days after extraction
Water 370-07, Analysis SOP 5-369-06 Polyethylene bottle until extraction to analysis

LCMSMS Compliant with QSM 5.1 Table B- o . .
. . . vl : ) ) _— . . Samples are stored at or below 10°C 14 days to extraction (1 year if frozen); 28 days

Soil, Sediment PFAS ggélfétsractlon SOP 5-370-07, Analysis SOP 5 One 8-ounce High-Density Polyethylene jar | 30 grams until extraction or frozen after extraction to analysis
Sediment TOC USEPA 9060A, SM 5310 B-2011/WL-057 One 4-ounce Polyethylene or Amber Glass | 4 4 oy Cool, 0-6°C 28 days

Jar
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SAP Worksheet #20—Field Quality Control Sample Summary Table

Number of Field Reagent

Matrix Analytical Group No. of Sampling Locations No. of FDs? No. of MS/MSD Pairs? No. of Equipment Blanks® Blanks? Total No. of Samples to Lab®

Drinking Water PFAS TBD TBD TBD TBD TBD TBD
Groundwater PFAS 75 8 4 7 2 100
Surface Water PFAS 28 3 2 3 1 39
Surface Soil PFAS 8 1 1 1 1 13
Subsurface Soil PFAS 8 1 1 1 1 13

PFAS 28 3 2 3 1 39
Sediment

TOC 28 -- -- - - 28
Groundwater PFAS TBD TBD TBD TBD TBD TBD
Surface Water PFAS TBD TBD TBD TBD TBD TBD
Surface Soil PFAS TBD TBD TBD TBD TBD TBD
Subsurface Soil PFAS TBD TBD TBD TBD TBD TBD
Sediment PFAS TBD TBD TBD TBD TBD TBD
Notes:

2 The number of field QC samples to be collected is dependent on the number of parent samples and the number of days of the sampling event.

— FDs are collected at a frequency of 1 per 10 field samples per matrix. FDs will not be collected for in situ groundwater.

—  MS/MSD pairs are collected at a frequency of 1 per 20 samples per matrix sent to the laboratory (including duplicates).

— Equipment Blanks for deconned equipment are collected once per day of sampling, per type of equipment. Equipment Blanks for disposable equipment are collected once per lot.

—  Field reagent blanks for non-drinking water samples will be collected one per week and will not contain the preservative Trizma.

—  Field reagent blanks for drinking water samples will be collected one per normal sample.
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SAP Worksheet #21—Project Sampling SOP References Table

Originating Modified for
Title, Revision Date, and / or Number Organization of Equipment Type Project Work? Comments
Sampling SOP (Yes/No)
Drinking Waters Sampling when Analyzing for PFAS, CH2M Sample bottles, gloves, non-Teflon tubing, sampling equipment and clothing without potential to contain PFAS, as per N
QCed and Reviewed 9/2018 SOP 0
Decontamination of Personnel and Equipment, QCed Deionized water, distilled water, potable water, 2.5% Liquinox and water solution, methanol, plastic pails, 55-gallon drum
: CH2M o S No

and revised 10/2018 for waste, nitrile gloves, decontamination pad, steam cleaner
Disposal of Waste Fluids and Solids, QCed and Fluids-55-gallon drum, tools to secure drum, funnel, labels, marking pen, seals for drum

: , CH2M . . . No
reviewed 10/2018 Solids-55-gallon drum, tools to secure drum, plastic sheets, labels, marking pen
Decontqmmat/on of Drilling Rigs and Equipment, QCed CH2M Steam cleaner, potable water, Liquinox, buckets, brushes, distilled water, methanol, deionized water, aluminum foil No
and reviewed 10/2018

. . . . Pens (not Sharpie), tape measure, loose leaf paper, clipboard, spatula, HCI, 10% solution, squirt bottle, rock or soil color

Logging of Soil Borings, QCed and reviewed 10/2018 CH2M chart, grain size chart, hand lens, Unified Soil Classification System index charts and tables No
g’g%grllgg Field Log Books, QCed and reviewed CH2M Loose leaf paper and clip board, pen (not Sharpies or other PFAS-containing pens) No
Chain-of-Custody. QCed and reviewed 10/2018 CH2M Chain-of-custody, pen (not Sharpies or other PFAS-containing pens) No
Locating and Clearing Underground Utilities, QCed - . . . . -
and revised 10/2018 CH2M Utility location subcontractor to provide all equipment, phone number for Miss Utility No
Equipment Blank and Field Blank Preparation, QCed . I - . 1
and reviewed 10/2018 CH2M Plastic sample bottles, nitrile gloves, blank liquid, preservatives Yes
Field Measurement of pH, Specific Conductance,
Turbidity, DO, ORP, and Temperature Using A Water CH2M Water Quality Parameter Meter such as a Horiba U-22 Water Quality Monitoring System or YSI with flow-through cell, No
Quality Parameter Meter with Flow-through Cell, distilled water in squirt bottle, Horiba U-22 Auto-Calibration Standard Solution
QCed and reviewed 10/2018

: . . Adjustable-rate positive-displacement pump, submersible pump, or peristaltic pump, Horiba U-22 or equivalent water
LM‘;ZI;??/Pirggngvr‘;‘;fnrj%ngg’e%fgggrlg/?:e'go”ng CH2M quality meter, flow-through cell, generator, water-level indicator, disposable PFAS-free tubing, plastic sheeting, well No
10/2018 g ’ construction information, calibration container and stopwatch, sample containers, shipping supplies, loose leaf paper and

clipboard
1M8c/72e0riL8evel Measurements, QCed and reviewed CH2M PFAS-free electronic water-level meter with 100-foot tape, interface probe No
General Guidance for Monitoring Well Installation, S . . .
QCed and reviewed 10/2018 CH2M Drilling rig, PFAS-free well construction materials, development equipment No
Installation of Monitoring Wells by Sonic Drilling, CH2M Sonic Drill Rig, PFAS-free bentonite, cement-bentonite grout, Schedule 40 PVC, factory-slotted well screen, PVC cap, silica No
QCed and reviewed 10/2018 sand, well casing (flush-mount or stickup), surge block, pump, 55-gallon drum, Horiba U-22, water level
Soil Sampling for PFAS, QCed and reviewed 11/2018 CH2M rSﬁzl(r;lrf?;fssteeI auger and extensions, stainless steel spoon or spatula, pin flags, measuring tape and PFAS free shipping No
:Zﬂll%)gfgWater Sampling for PFAS, QCed and reviewed CH2M Gloves, sample containers, meters for DO, pH, etc. and PFAS-free shipping materials No
Sediment Sampling for PFAS, QCed and reviewed CH2M Sample collection device, stainless steel spoon, measuring tape, materials for classifying soils, sample jars, PFAS-free No
11/2018 shipping materials
. . Flow-through cell, water level indicator, filter (if necessary), adjustable rate, PFAS-free pump, Teflon- and Vitonfree

Groundwater Sampling for PFAS, QCed and reviewed CH2M tubing, plastic sheets, well construction info, measuring cup, bucket, PFAS-free sample containers and PFAS-free shipping | No

11/2018

materials
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SAP Worksheet #21—Project Sampling SOP References Table (continued)

Originating Modified for
Title, Revision Date, and / or Number Organization of Equipment Type Project Work? Comments
Sampling SOP (Yes/No)
Sampling Contents of Tanks and Drums, QCed and L . N
reviewed 10/2018 CH2M Drum/tank, sampling instrument, gloves, plastic sheets, labels, monitoring instrument No
Direct-Push-Groundwater Sample Collection for Per- . . . . .
. Direct-push technology sampling rods and retractable stainless-steel screen without Teflon, Viton, or other PFAS
gg(/jzgglgf/uoroa/kyl Substances, QCed and reviewed CH2M components, Teflon- and Viton-free tubing, PFAS-free shipping materials, PFAS-free sample containers No
Management of Liquid Waste Containing Per- and
Polyfluoroalkyl Substances (PFAS), QCed and reviewed | CH2M N/A No

11/2018

Notes:

1

Field reagent blanks will be collected in place of field blanks. Laboratory-supplied, PFAS-free water will be used in place of ASTM Type Il or lab grade water to prepare the PFAS Field Reagent Blank.
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SAP Worksheet #22—Field Equipment Calibration, Maintenance, Testing, and Inspection Table

Field Equipment

Activity?

Frequency

Acceptance Criteria

CA

Responsible Person

SOP Reference®

Comments

Horiba U-22 Calibration and verification of Calibrate daily, before use o Clean probe with deionized water and calibrate again. 010_Waterqual Worksheet #21 and
e ) pH reads 4.0 + 3% ] ) . FTL . ;
pH probe calibration and verify as needed Do not use instrument if not able to calibrate properly. HoribaU22 Appendix A
Horiba U-22 Calibration and verification of Calibrate daily, before use » Clean probe with deionized water and calibrate again. 010_Waterqual Worksheet #21 and
o ; ; ; Conductivity reads 4.49 + 3% FTL :
Specific conductance probe | calibration and verify as needed y ° Do not use instrument if not able to calibrate properly. HoribaU22 Appendix A
Horiba U-22 Calibration and verification of Calibrate daily, before use Turbidit ds 0 + 3% Clean probe with deionized water and calibrate again. FTL 010_Waterqual Worksheet #21 and
- brati : urbidity reads 0 £ :
Turbidity probe calibration and verify as needed y 0 Do not use instrument if not able to calibrate properly. HoribaU22 Appendix A
Horiba U-22 DO and Calibration and verification of Calibrate daily, before use | Consistent with the current Clean probe with deionized water and calibrate again. 010_Waterqual Worksheet #21 and
T ; h and verify as needed atmospheric pressure and . . . FTL : .
emperature Probes calibration ambient temperature Do not use instrument if not able to calibrate properly. HoribaUu22 Appendix A
Maintenance — Check mechanical Stable readings after 3 minutes
and electronic parts, verify Daily before use, at the end ; oni : ;
AR , H reads 4.0 £ 3% Clean probe with deionized water and calibrate again. 010_Waterqual
Horiba U-22 system continuity, check battery, | of the day, and when P . ’ P i ) i & FTL - q Worksheet #21 and
and clean probes unstable readings occur Conductivity reads 4.49 + 3% Do not use instrument if not able to calibrate properly. HoribaU22 Appendix A
Calibration check Turbidity reads 0 £ 3%
Notes:

@ Activities may include: calibration, verification, testing, and/or maintenance.

b

References from Worksheet #21.
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SAP Worksheet #23—Analytical SOP References Table

Il;laubr:lg:: Title, Revision Date, and Number DefinitiveD::aScreening Matrix aGnrgs:alytical Instrument Laboratxgll";:irsforming Variance to QSM Modifiwof:)l:?Project
Analysis of Poly and Perfluorlyalkyl Substances in Drinking Water Samples by
5-371-04 Liquid Chromatography and Tandem Mass Spectrometry (LC-MS/MS) Definitive DW/PFAS LC-MS/MS Battelle No No
Following USEPA Method 537.1, January 21, 2019
5-369-06 PFAS Analytical, 5/11/2018, revision 6 Definitive GW, SW, SO, SD/PFAS LC-MS/MS Battelle No No
5-370-07 PFAS sample preparation, 10/16/2018, revision 6 - GW, SW, SO, SD/PFAS - Battelle No No
6-010-18 Sample Receipt, Custody, 4/5/2018, and Handling, revision 18 -- -- - Battelle No No
WL-057 SOP for Total Organic Carbon (TOC), 05/09/18, Revision 07.1 Screening SO, SD/ TOC TOC Analyzer GCAL No No
SAD-001 Sample Receiving and LIMS Log-In, 01/05/2017, Revision 28 - - - GCAL No No
SAD-002 Sample Chain of Custody and Sample Integrity, 10/18/2017, Revision 15.1 -- -- -- GCAL No No
SD-902 Sample Receipt and Internal Control, 09/17, Revision 12. - - - GCAL No No
SD-903 Sample Disposal, 09/17, Revision 6. - - - GCAL No No
Notes:

DoD Environmental Laboratory Accreditation Program (ELAP) certification is required for analyses that will generate definitive data. Battelle's DoD ELAP certification expires February 28, 2021. GCAL's DoD ELAP current certification expires December 27, 2020.
Updated DoD ELAP accreditation letters (or extension letters) will document that certification does not lapse.
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SAP Worksheet #24—Analytical Instrument Calibration Table

Instrument

Calibration Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Person Responsible for CA

SOP Reference!

LC-MS/MS (PFAS)?

Each sample and associated batch QC

Solid Phase Extraction (SPE) must be used unless samples are
known to contain high PFAS concentrations (e.g., AFFF

Analyst and laboratory

Agueous Sample Preparation samoles formulations). Inline SPE is acceptable. -- roiect manager 5-369
pies. Samples of known high PFAS concentrations can be prepared by proJ &
serial dilution instead of SPE, with documented project approval.
Soil and Sediment Sample Each sample and associated batch QC Entire sample received by the laboratory must be homogenized _ Analyst and laboratory 5369
Presentation samples. prior to subsampling. project manager
Each sample and associated batch QC
Sample Cleanup Procedure using samples. . . Analyst and laboratory
ENVI-Carb™ or equivalent Not applicable to AFFF formulation Removal of interferences from matrix project manager >-369
samples.
Initially prior to use and after
performing major maintenance, as Calibrate the mass scale of the MS with calibration compounds and Analvst and laborator
Mass Calibration required to maintain documented procedures described by the manufacturer. - ro'gct manager v 5-369
instrument sensitivity and stability Entire range needs to be mass calibrated. proJ g
performance.
When the masses fall outside of the Retune instrument and verify.
+0.5 amu of the true value (as . . o If the tuning will not meet acceptance Analyst and laboratory )
Tune Check determined by the product ion Mass assignments of tuning standard within 0.5 amu of true value. criteria, an instrument mass calibration must | project manager 5-369
formulas). be performed, and the tune check repeated.
Each analyte, extracted internal - .
. ’ RN A minimum of 10 spectra scans are acquired across each Analyst and laboratory
Mass Spectral Acquisition Rate standard analyte, and injection internal - - ! 5-369
standard analyte. chromatographic peak. project manager
Standards containing both branched and linear isomers must be
Calibration. Calibration used when commercially available.
Verificatior; and Spikin All analvtes If not available, the total response of the analyte must be _ Analyst and laboratory 5-369
¢ PIKINg v integrated (i.e., accounting for peaks that are identified as linear project manager
Standards
and branched isomers) and quantitated using a calibration curve
which includes the linear isomer only for that analyte (e.g., PFOA).
The chemical derivation of the ion transitions, both those used for
guantitation and those used for confirmation, must be
documented.
Two transitions and the ion transition ratio per analyte shall be
monitored and documented with the exception of PFBA and
PFPeA.
In order to avoid biasing results high due to known interferences
for some transitions, the following transitions must be used for the
guantification of the following analytes:
lon Transitions . . . PFOA: 413 —> 369 Analyst and laboratory
Prior to method implementation PFOS: 499 —> 80 -- 5-369

(Parent-> Product)

PFHxS: 399 —»> 80

PFBS: 299 —> 80

4:2 FTS: 327 —> 307

6:2 FTS: 427 —> 407

8:2 FTS: 527 —» 507

NEtFOSAA: 584 —> 419

NMeFOSAA: 570 —» 419

If these transitions are not used, the reason must be technically
justified and documented (e.g., alternate transition was used due
to observed interferences).

project manager
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

Instrument

Calibration Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Person Responsible
for CA

SOP Reference!

At instrument set-up and after ICV or

The isotopically labeled analog of an analyte (Extracted Internal
Standard Analyte) must be used for quantitation if commercially
available (Isotope Dilution Quantitation).

If a labeled analog is not commercially available, the Extracted
Internal Standard Analyte with the closest retention time to the
analyte must be used for quantitation. (Internal Standard
Quantitation)

Analyst and laboratory

Initial Calibration (ICAL) CCV fai h . S/N Ratio: > 10:1 for all ions used for quantification. Correct problem and repeat ICAL. . 5-369
ailure, prior to sample analysis. F - project manager
or analytes having a promulgated standard, (e.g., HA levels for
PFOA and PFOS), the qualitative (confirmation) transition ion must
have a S/N Ratio of > 3:1.
The %RSD of the RFs for all analytes must be <20%. Linear or
nonlinear calibrations must have r2 > 0.99 for each analyte.
Analytes must be within 70-130% of their true value for each
calibration standard.
A Prior to analysis and at least once every | Analyte concentrations must be at LOQ; concentrations must be Correct problem, rerun ISC. If problem persists, Analyst and laboratory
Instrument Sensitivity Check (15C) 12 hours. within £30% of their true values. repeat ICAL. project manager >-369
Initial Calibration Verification soer::f)en?ifzzssgs]tfrﬁ:ll_éfdn:L¥;Lstgfszmple Concentration of each analyte must be < % the LOQ. Correct problem, rerun ICV. If problem persists, Ana]yst and laboratory 5369
(1cv) analysis repeat ICAL. project manager
Immediately analyze two additional consecutive
CCVs. If both pass, samples may be reported
without reanalysis. If either fails, or if two
Continuing Calibration Verification Rrior to sample analysis, after every 10 Concent.ratio.n of analytes must range from the LOQ to the mid- consecgtive CF:VS cannot be run, perform Analyst and laboratory
(Ccv) field samples, and at the end of the level calibration concentration. corrective action(s) and repeat CCV and all project manager 5-369
analytical sequence. Analyte concentrations must be within £30% of their true value. associated samples since last successful CCV.
Alternately, recalibrate if necessary; then reanalyze
all associated samples since the last acceptable
CCV.
If acceptance criteria are not met after the highest
calibration standard, calibration must be
performed using a lower concentration for the
highest standard until acceptance criteria is met.
If acceptance criteria are not met after the highest
Immediately following the highest standard which is not included in the ca_Iibration,
Instrument Blanks (IB) standard analyzed and daily prior to Concentration of each analyte < % the LOQ the standard cannot be used to determine the Analyst and laboratory 5-369

sample analysis.

highest concentration in samples at which carry
over does not occur.

If acceptance criteria are not met after sample,
additional instrument blanks must be analyzed
until acceptance criteria are met. Additional
samples shall not be analyzed until acceptance
criteria are met.

project manager
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SAP Worksheet #24—Analytical Instrument Calibration Table (continued)

Instrument

Calibration Procedure

Frequency of Calibration

Acceptance Criteria

Corrective Action (CA)

Person Responsible
for CA

SOP Reference!

LC-MS/MS (PFAS for
Drinking Water)?

Mass Spectral Acquisition Rate

Each analyte, extracted internal
standard analyte, and injection internal
standard analyte.

A minimum of 10 spectra scans are acquired across each
chromatographic peak.

lon Transitions
(Parent-> Product)

Prior to method implementation

See Attachment 2 of SOP 5-371

Signal to noise ratio

Required for all ion transitions used for
guantification

Minimum signal to noise ratio of 3:1

Peak Asymmetry Factor

Calculate the peark asymmetry factor
for the first two eluting
chromatographic peaks in a mid-level
ICAL standard every time a calibration
curve is generated

Peak asymmetry factor of 0.8 — 1.5

Initial Calibration (ICAL)

Prior to analysis of samples

R2> 0.99 for each analyte. Minimum 5 point linear calibration, 1/x
weighting. Each target and labelled analyte must be recovered
between 70% and 130% of true value (50% and 150% for the low
point). Internal standard area for the first point and last point of
the calibration must be less than 20% RPD.

If these requirements are not met for the ICAL,
corrective action is performed, and the calibration is
repeated.

Initial Calibration Check (ICC)

Immediately after the ICAL

Target and surrogate concentrations must be between 70% and
130% of the true value. Internal standards area within 50-150% of
the average area in the ICAL.

If the criteria are not met, reanalyze the ICC. If the
second ICC fails, a new ICAL must be performed or
justification for continuing must be documented.

Continuing Calibration Verification
(cev)

Beginning of each sample analysis
sequence (if not preceded by an ICAL
and ICC), after 10 injections during
analysis sequence, and at the end of
each batch.

Target and surrogate concentrations must be between 70% and
130% of the true value (50% and 150% for the low point). IS area
within 70-140% of the area of the last CCV. IS area within 50-150%
of the average area in the ICAL.

When a CCV fails to meet any of the above criteria,
two additional CCV’s are analyzed consecutively. If
both additional CCV’s pass criteria, the samples can
be reported. If either of the two additional CCV’s fail
criteria or cannot be analyzed all samples that were
analyzed after the prior acceptable CCV must be re-
analyzed. If a CCV fails because a target analyte
exceeded the acceptance limit defined above (over
response only) and that analyte was not detected in
any samples, then the samples do not need to be
reanalyzed. In all other cases, the sample must be
reanalyzed after an acceptable CCV has been
established or justification for continuing is approved
by the project manager and documented.

Analyst and project
manager

5-371

TOC Analytzer (TOC)*

Initial Calibration (ICAL)

Analyzed and evaluated before any
result can be quantitated.

The correlation coefficient must be 0.995 or greater

Correct problem; recalibrate instrument, new
calibration verified

Independent Calibration
Verification (ICV)

Immediately following the ICAL

+10% (90-110% of true value)

Instrument maintenance, reanalysis of ICV or initial
calibration or re-preparation of the standards

Continuing Calibration Verification
(ccv)

Each day that an ICAL is not performed
a CCV must be performed before
sample analysis, also analyze every 10
samples ant at the end of analytical
batch

+10 % (90-110% of true value)

Instrument maintenance, reanalysis of ICV or initial
calibration or re-preparation of the standards

Continuing Calibration Blank (CCB)

Analyzed after every 10 samples or
more frequently and at the end of
analytical batch

Concentration must be less than the LOQ

Correct problem; recalibrate instrument

Analyst,
Supervisor,
QA Manager

WL-043, WL-057

Notes:
Refer to Worksheet #23 for a complete reference to relevant analytical SOPs.
The specifications in this table meet the requirements of DoD QSM v.5.1 Table B-15 for PFAS. For TOC specifications are as per the lab's SOPs.
The specifications in this table meet the requirements of USEPA Method 537.1

The specifications in this table are from the laboratory SOP and analytical method.

1

2
3
4
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SAP Worksheet #25—Analytical Instrument and Equipment Maintenance, Testing, and Inspection Table

Instrument/ . - . - . - o . . Responsible
Equipment Maintenance Activity Testing Activity Inspection Activity Frequency Acceptance Criteria Corrective Action Person SOP Reference
Visual inspection of curtain As needed when curtain Remove and clean the instrument
LC/MS/MS Clean Curtain Plate LC/MS/MS - plate has visible residue No visible residue on curtain plate . Analyst 5-369-06, 5-371-04
plate for residue. present curtain plate
i S Service provider performs
Degradation of instrument Every six months or when {Elﬁl;lg;:zle: :;Slesr:?:lniﬁecrrr:gﬁrsl?a%réards (1S) Preventative Maintenance and
LC/MS/MS Preventative Maintenance LC/MS/MS instrument performance L o mass calibration. Run tune check. Analyst 5-369-06, 5-371-04
performance d - recovery within acceptance criteria on .
eteriorates Worksheet #28 Reanalyze samples with new ICAL,
ICC, ISC, and instrument blank.
Review peak shape, retention ICAL within acceptance criteria on .
. ’ . Performed when - Replace analytical column.
LC/MS/MS Replace analytical column LC/MS/MS times, and peak separation chromatography Worksheet_#2'4 and internal St'anqlards (15) Reanalyze samples with new ICAL, Analyst 5-369-06, 5-371-04
on ICAL, ICC, and CCV deteriorates recovery within acceptance criteria on ICC. ISC. and instrument blank
samples. Worksheet #28 s ’
e . . 1 0.02 gram or = 0.1% of calibration weight | Refer to manufacturer’s instruction
Balance Verification Weight -- Daily used (whichever is greater) manual Analyst 5-369-06, 5-371-04
Balance Calibration Weight -- Annually Per manufacturer rR:;?a%\ge from service, repair, Analyst 5-369-06, 5-371-04
o A o . .
Pipette Verification Volume - Daily * 2% difference from true value, <1% Remove from service, repair, Analyst 5-369-06, 5-371-04
relative standard deviation (n=3) replace
Pipette Calibration Volume -- Quarterly Per manufacturer rRee;;?a%\(/ee from service, repair, Analyst 5-369-06, 5-371-04
Change injection needle, Monitor instrument . Analyst/ .
TOC Analyzer (TOC) change catalyst TOC/ DOC performance via CCV As Needed No instrument error message Clean or replace as necessary Supervisor WL-057
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SAP Worksheet #26—Sample Handling System

SAMPLE COLLECTION, PACKAGING, AND SHIPMENT
Sample Collection (Personnel/Organization): Field Team/CH2M

Sample Packaging (Personnel/Organization): FTL/ CH2M
Coordination of Shipment (Personnel/Organization): FTL/ CH2M
Type of Shipment/Carrier: Overnight Carrier/ FedEx

SAMPLE RECEIPT AND ANALYSIS

Sample Receipt (Personnel/Organization): Logins/Battelle, GCAL

Sample Custody and Storage (Personnel/Organization): Logins/Battelle, GCAL

Sample Preparation (Personnel/Organization): Inorganic and Organic Prep/Battelle, GCAL
Sample Determinative Analysis (Personnel/Organization): Analysts/ Battelle, GCAL
SAMPLE ARCHIVING

Field Sample Storage (No. of days from sample collection): 45

Sample Extract/Digestate Storage (No. of days from extraction/digestion): 45
Microbial Sample Storage (No. of days from sample collection): Not applicable.
SAMPLE DISPOSAL

Personnel/Organization: Sample Custody Personnel/Battelle, GCAL

Number of Days from Analysis: 45
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SAP Worksheet #27—Sample Custody Requirements Table

Field Sample Custody Procedures (sample collection, packaging, shipment, and delivery to laboratory):

Samples will be collected by field team members under the supervision of the FTL. As samples are collected, they will be
placed into containers and labeled. Labels will be taped to the containers to ensure they do not separate. Samples will be
cushioned with packaging material and placed into coolers containing enough ice to keep the samples <6 °C (<10 °C for
PFAS) until the laboratory receives them.

The chain-of-custody form will be placed into the cooler in a Ziploc bag. Coolers will be taped up and shipped to the
laboratories via Fed Ex overnight, with the air bill number indicated on the chain-of-custody form (to relinquish custody).
Upon delivery, the laboratory will log in each cooler and report the status of the samples to CH2M.

See Worksheet #21 for SOPs containing sample custody guidance.
All PFAS samples will be shipped to Battelle.
All TOC will be sent to Gulf Coast Analytical Laboratories.

Laboratory custody procedures can be found in the laboratory SOPs, which are referenced in Worksheet #23.

Sample Identification Procedures:

Sample labels will include, at a minimum, client name, site, sample ID, date/time collected, analysis group or method,
preservation, and sampler’s initials. The field logbook will identify the sample ID with the location and time collected and
the parameters requested. The laboratory will assign each field sample a laboratory sample ID based on information in the
chain-of-custody form and Worksheet #18. The laboratory will send sample log-in forms to the PC to check that sample IDs
and parameters are correct.

Chain-of-Custody Procedures:

Chain-of-custody forms will include, at a minimum, laboratory contact information, client contact information, sample
information, and relinquished by/received by information. Sample information will include sample ID, date/time collected,
number and type of containers, preservative information, analysis method, and comments. The chain-of-custody will link
location of the sample from the field logbook to the laboratory receipt of the sample. The laboratory will use the sample
information to populate the Laboratory Information Management Systems (LIMS) database for each sample.
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All recoveries between 70%-130% (50% - 150% for the low
point of the calibration).

and all samples in the associated preparatory batch for
failed analytes if sufficient sample material is available.

Laboratory Fortified Sample

Matrix (LFSM)

1 per batch of 20 samples

For samples fortified at or above their native
concentration, recoveries should range between 70-130%,
except for low-level fortification near or at the method
reporting limit (MRL) (within a factor of 2-times the MRL
concentration) where 50-150% recoveries are acceptable.

Contact the client as to additional measures to be taken.

Laboratory Fortified Sample

Matrix Duplicate (LFSMD)

1 per batch of 20 samples

RPDs for duplicate LFSMs should be <30% for samples
fortified at or

above their native concentration. Greater variability may
be observed when LFSMs are fortified at analyte
concentrations that are within a factor of 2 of the MRL.
LFSMs fortified at these concentrations should have RPDs
that are <50% for samples fortified at or above their
native concentration.

Examine the project-specific requirements. Contact the
client as to additional measures to be taken

Laboratory Project
Manager

Accuracy/Bias/Precision

Accuracy/Bias/Precision

Accuracy/Bias/Precision

MAY 2019
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SAP Worksheet #28-1—Laboratory QC Samples Table
Matrix: Drinking Water
Analytical Group: PFAS
Analytical Method/SOP Reference: USEPA Method 537.1/5-371-04
- Person(s) Responsible Measurement
QC Sample Frequency / Number Method/SOP QC Acceptance Limits CA for CA Dal Performance Criteria
Every field sample. standard Correct the problem, if required, re-prep and reanalyze
Surrogates M ple, 7| Within 70% to 130% of true value. the samples. If insufficient sample is available to Accuracy
blank, and QC sample
reprocess, report as suspect / SIS recovery
If peak areas are unacceptable, correct the problem and
Internal Standards Every field sample, standard, | Peak areas within + 50% of the average area of the ICAL re-analyze. If second analysis meets acceptance criteria, Accurac
blank, and QC sample and 70-140% from the most recent CCV. report the second analysis. If it fails, either analysis may ¥
be reported with the appropriate flags.
: Correct the problem, if required, re-prep and reanalyze
Daily or 1 per batch (.Jf 20 . the Method Blank/Procedural Blank and all the QC . S
Method Blank/Procedural Blank | samples, whichever is more No analyte at a concentration greater thatn 1/3 LOQ. . : Bias/Contamination
samples and field samples processed with the
frequent >
contaminated blank.
Spiked between low, medium, and high concentrations. Correct the problem, then re-prep and reanalyze the LFB Analvst and
Laboratory Fortified Blank (LFB) | 1 per batch of 20 samples nalystan

Same as Method / SOP
QC Acceptance Limits

Notes:

USEPA Method 537.1 is the basis for specifications on this table.
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SAP Worksheet #28-2—Laboratory QC Samples Table

Matrix: Groundwater, Surface Water, Soil, Sediment

Analytical Group: PFAS

Analytical Method/SOP Reference: LCMSMS Compliant with QSM 5.1 Table B-15/5-369-06

Person(s) Responsible

Measurement

QC Sample Frequency / Number Method/SOP QC Acceptance Limits Corrective Action for CA DQl Performance Criteria
If recoveries are acceptable for QC samples, but not field
Added to sample prior to extraction. samples, the field samples must be reprepped and
. For aqueous samples prepared by serial dilution instead reanalyzed (greater dilution may be needed).
Every field sample, standard, - . .
Extracted Internal Standards blank and QC sample of SPE, added to samples prior to analysis. If recoveries are unacceptable for QC samples, correct Accuracy
’ P Extracted Internal Standard Analyte recoveries must be problem, and reanalyze all associated failed field samples.
within 50% to 150% of the true value. If recoveries are unacceptable for the QC samples, correct
the problem, and reanalyze all associated field samples.
gii?ﬂi:gsa'm:o:igi :zn;rﬁ);? 2:2’“0”5' QC samples, and If peak areas are unacceptable, analyze a second aliquot
Peak areasJ must be within YSO% to +50% of the area of the extract or sample if enough extract remains. If
I~ Every field sample, standard, . . . there is not enough extract, reanalyze the first aliquot.
Injection Internal Standards measured in the ICAL midpoint standard. - oo Accuracy
blank, and QC sample On days when ICAL is not performed, the peak areas must If second analysis meets acceptance criteria, report the
be within -50% to +50% of the peak area measured in ;ﬁgmﬁ:gaIyrscl)s.rlig[[tefﬂ!s,selther analysis may be reported
daily initial CCV. pprop g
No analyte at a concentration greater than % LOQ or Correct the problem, if required, re-prep and reanalyze
Method Blank One per preparatory batch 1/10th of any sample concentration or 1/10th of the Method Blank and all the QC samples and field Bias/Contamination
regulatory limit (whichever is greater). samples processed with the contaminated blank.
Correct the problem, then re-prep and reanalyze the LCS Analvst and
LCS One per preparatory batch See Worksheet #15 and all samples in the associated preparatory batch for Labo¥ator Proiect Accuracy/Bias/Precision Same as Method/SOP QC
failed analytes if sufficient sample material is available. Manager yFroj Acceptance Limits
One per preparatory
batch. . . . .
MS Not required for aqueous See Worksheet #15 Examine the project-specific requirements. Contact the Accuracy/Bias/Precision

samples prepared by serial
dilution instead of SPE.

client as to additional measures to be taken.

MSD or Matrix Duplicate (MD)

For MSD: One per
preparatory batch.

For MD: Each aqueous
sample prepared by serial
dilution instead of SPE.

For MSD: Sample spiked with all analytes at a
concentration = LOQ and < the mid-level calibration
concentration.

For MSD: Use in-house LCS limits if project limits are not
specified.

RPD < 30% (between MS and MSD or sample and MD).

Contact the client as to additional measures to be taken.

Post Spike Sample

Only applies to aqueous
samples prepared by serial
dilution instead of SPE that
have reported value of
“<L0Q” for analyte(s).

Spike aliquot(s) of sample at the final dilution(s) reported
for sample with all analytes that have reported value of
“<LOQ" in the final dilution. The spike must be at the LOQ
concentration to be reported with the sample (the
“<LOQ”" value).

When analyte concentrations are calculated as “<L0Q,”
the spike must recover within 70-130%of its true value.

When analyte concentrations are calculated as “<L0OQ,”
and the spike recovery does not meet the 70-130%
acceptance criteria, the sample, sample duplicate, and
post spike sample must be reanalyzed at consecutively
higher dilutions until the criteria is met.

Accuracy/Bias/Precision

Accuracy/Bias/Precision

Notes:

DoD QSM v5.1 Table B-15 is the basis for specifications on this table.




BASEWIDE PER- AND POLYFLUOROALKYL SUBSTANCES SITE INSPECTION ADDENDUM SAMPLING AND ANALYSIS PLAN
NAVAL AIR STATION OCEANA; VIRGINIA BEACH, VIRGINIA

REVISION NUMBER 0

MAY 2019
PAGE 97
SAP Worksheet #28-3—Laboratory QC Samples Table
Matrix: Sediment
Analytical Group: TOC
Analytical Method/SOP Reference: SW-846 9060A/WL-057
Person(s) Responsible Measurement

QC Sample

Frequency/Number

Method/SOP QC Acceptance Limits

CA

for CA

Dal

Performance Criteria

Method Blank

One per preparatory batch,
maximum of 20 samples

Concentration shall not be > 1/2 the LOQ or 1/10 the
amount of sample

The source of contamination should be investigated, and
samples should be reanalyzed. If, additional sample is not
available, report with narrative.

One per preparatory batch,

If LCS fails to meet lab criteria, the source of inaccuracy

Bias/Contamination

LCS maximum of 20 samoles 90-110% should be investigated, and samples reanalyzed. If Accuracy/Bias
P additional sample is not available, report in a narrative.
. . If recovery is outside control limits and a lab error Anal i hod
One pair per batch (assumin > an . nalyst, Supervisor, Same as Method/SOP QC
sufficF?entpvqume e>(<ists) if g suspected, repeat the MS determination. If the LCS is QA Manager _ Acceptance Limits
MS deemed necessarv by the 80-120% within control limits and the matrix interference is Accuracy/Bias
laborator y by indicated, analyze a post digestion spike and report
& results with a narrative.
. . Investigate the source of the precision error. A source of
Sour}figg'r:&%rlfﬂgi)((?:‘ts;;ri?'ng precision error in the DUP/MSD may be the homogenous
DUP/MSD deemed necessarv by the RPD should be <20 % nature of the sample. If lab error is suspected, repeat Precision
laborator y oy analysis. If matrix issue is indicated, report with a
v narrative.
Notes:

Lab SOPs are the basis for specifications on this table.
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SAP Worksheet #29—Project Documents and Records Table

Document Where Maintained?
Field Notes Field data deliverables (field notes, chain-of-custody
Chain-of-Custody Records forms, air bills, EDDs) will be kept on CH2M’s local
Air Bills intranet server.
" Field parameter data will be loaded with the analytical
Custody Seals data into Data Warehouse.
CA Forms

Electronic data deliverable (EDDs)

Identification of QC Samples

Meteorological Data from Field

Sampling instrument calibration logs

Sampling locations and sampling plan

Sampling notes and drilling logs

Water quality parameters

Sample Receipt, Chain-of-Custody, and Tracking Records
Standard Traceability Logs

Equipment Calibration Logs

Sample Prep Logs

Run Logs

Equipment Maintenance, Testing, and Inspection Logs
CA Forms

Reported Field Sample Results

Reported Result for Standards, QC Checks, and QC
Samples

Instrument printouts (raw data) for Field Samples,
Standards, QC Checks, and QC Samples

Data Package Completeness Checklists
Sample disposal records
Extraction/Cleanup Records

Raw Data (stored on disk)

Data Validation Reports

CA Forms

Method Detection Limit Study Information

Analytical laboratory hardcopy deliverables and data
validation reports will be saved on the network server.

Electronic data from the laboratory will be loaded into
the Data Warehouse and Naval Installation Restoration
Information System.

Notes:

a

Offsite documents, except for analytical laboratory data, are archived with Iron Mountain Inc., which is headquartered at
1000 Campus Drive. Collegeville, PA 19426. Analytical laboratory data are archived with the Federal Records Center.
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SAP Worksheet #30—Analytical Services Table

Sample Locations/ID Number

Analytical Method

Data Package Turnaround Time

Laboratory / Organization

Matrix Analytical Group
Drinking Water PFAS
Groundwater PFAS
Surface Water PFAS
Soil PFAS
PFAS
Sediment
TOC

See Worksheet #18

EPA 537.1/ 5-371-04 14 days
LCMSMS Compliant with QSM 5.1 Table B-
15/ 5-369-06

28 days

EPA 9060A, SM 5310 B-2011/WL-057

Battelle Memorial Institute
141 Longwater Drive, Suite 202
Norwell, MA 02061

(614) 458-6917

POC: Jon Thorn

Gulf Coast Analytical Laboratories
7979 Innovation Park Dr.

Baton Rouge, LA, 70820

(225) 214-7068

POC: Liz Martin
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SAP Worksheet #31—Planned Project Assessments Table

I Organization Person(s)- Responsible for Person(s) Responsible for Person(s) Responsible for qusop(s) Resp9n5|ble for
nternal or . Performing Assessment . N g . Monitoring Effectiveness of CA
Assessment Type Frequency External Performing (title and organizational Responding to Assessment Findings Identifying and Implementing CAs (title and organizational
Assessment affiliation) (title and organizational affiliation) | (title and organizational affiliation) affiliation)
. Laboratory must have current DoD ELAP
'quiﬂ;?cﬁbs(\)/g;%\s/ Audit accreditation letter, which will identify the Third-party accrediting
(applies to definitive data period of performance. The laboratory must be| External bod Third-party accrediting body Respective Laboratory QAO Respective Laboratory QAO Third-party accrediting body
onF:p) re-evaluated prior to expiration of period of Y
v performance.
PM FTL PM PM
Field Performance Audit One during each sampling event Internal CH2M
CH2M CH2M CH2M CH2M
. . . . SSC Field Team Member observed HSO SSC
Safe Behavior Observation | One during each sampling event Internal CH2M
CH2M CH2M CH2M CH2M
PM or Task Manager FTL PM PM
Field Document Review Daily during each sampling event Internal CH2M &
CH2M CH2M CH2M CH2M
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SAP Worksheet #32—Assessment Findings and Corrective Action Responses

Assessment Type

Nature of Deficiencies
Documentation

Individual(s)

Notified of Findings

Timeframe of
Notification

Nature of CA Response
Documentation

Individual(s) Receiving
CA Response

Timeframe for
Response

Juliana Dean, PM,

Within 1 week of

Within 1 week of

Project Review Checklist CH2M audit Memorandum John Tomik, AQM receipt of CA Form
Andrew Lairson, As soon as Anita Dodson. Program Within 2 months
Laboratory CA Written Audit Report Project Chemist, possible after Memorandum Chemist ) FTO8 of receipt of initial
CH2M initial finding. notification
. . Within 1 week of .
Safe Behgwor Safe Behgwor TBD SSC, CH2M Safe Behavior Memorandum TBD Field Team Member, Immediately
Observation Observation Form - CH2M
Observation
Field Document Markup copy of field Within 1 day of Verbal and Within 1 day of
Review documentation TBD FTL, CH2M review Memorandum TBD FTL, CHaM receipt of markup
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SAP Worksheet #32-1—Laboratory Corrective Action Form

Person initiating corrective action (CA) Date

Description of problem and when identified:

Cause of problem, if known or suspected:

Sequence of CA: (including date implemented, action planned and personnel/data affected)

CA implemented by: Date

CA initially approved by: Date

Follow-up date:

Final CA approved by: Date

Information copies to:

Anita Dodson/CH2M Navy CLEAN Program Chemist
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SAP Worksheet #32-2—Field Performance Audit Checklist
Project Responsibilities
Project No.: Date:
Project Location: Signature:
Team Members
Yes No 1) Isthe approved work plan being followed?
Comments
Yes No 2) Was a briefing held for project participants?
Comments
Yes No 3) Were additional instructions given to project participants?
Comments
Sample Collection
Yes No 1) Isthere a written list of sampling locations and descriptions?
Comments
Yes No 2) Are samples collected as stated in the Master SOPs?
Comments
Yes No 3) Are samples collected in the type of containers specified in the work plan?
Comments
Yes No 4) Are samples preserved as specified in the work plan?
Comments
Yes No 5) Are the number, frequency, and type of samples collected as specified in the work
plan?

Comments
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SAP Worksheet #32-2—Field Performance Audit Checklist (continued)

Yes No 6) Are QA checks performed as specified in the work plan?
Comments

Yes No 7) Are photographs taken and documented?
Comments

Document Control

Yes No 1) Have any accountable documents been lost?
Comments

Yes No 2) Have any accountable documents been voided?
Comments

Yes No 3) Have any accountable documents been disposed of?
Comments

Yes No 4) Are the samples identified with sample tags?
Comments

Yes No 5) Are blank and duplicate samples properly identified?
Comments

Yes No 6) Are samples listed on a chain-of-custody record?
Comments

Yes No 7) Is chain-of-custody documented and maintained?

Comments
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SAP Worksheet #32-3—Safe Behavior Observation Form

[ Federal or [J Commercial Sector (check one)

[ Construction or (I Consulting (check one)

Project Number:

Client/Program:

Project Name:

Observer:

Date:

Position/Title of
worker observed:

Background
Information/comments:

Task/Observation
Observed:

X3

o

R/
0.0

R/
0.0

X3

8

®,
0.0

Identify and reinforce safe work practices/behaviors
Identify and improve on at-risk practices/acts

Identify and improve on practices, conditions, controls, and compliance that eliminate or reduce hazards
Proactive PM support facilitates eliminating/reducing hazards (do you have what you need?)
Positive, corrective, cooperative, collaborative feedback/recommendations

Actions & Behaviors

Safe

At-Risk

Observations/Comments

Current and accurate Pre-Task
Planning/ Briefing (for example,
Project Safety Plan, Safety Training
and Consulting, Activity Hazard
Analysis, Pre-task Safety Plan, tailgate
briefing, as needed)

Properly
trained/qualified/experienced

Tools/equipment available and
adequate

Positive Observations/Safe Work Practices:

Proper use of tools

Barricades/work zone control

Housekeeping

Communication

Work approach/habits

Questionable Activity/Unsafe Condition Observed:

Attitude

Focus/attentiveness

Pace

Uncomfortable/unsafe position

Inconvenient/unsafe location

Observer’s CAs/Comments:

Position/line of fire

Apparel (hair, loose clothing, jewelry)

Repetitive motion

Other...

Observed Worker’s CAs/Comments:
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SAP Worksheet #33—Quality Assurance Management Reports Table

Type of Report Frequency Projected Delivery Date fol:elzr:ggrrt{?’srz‘;gsr;\btliin Report Recipient(s)
Final SI Addendum Report Post-field Event October 2019 Juliana Dean/CH2M Stakeholders, see Worksheet #4

The Report will address the following:

e Summary of project QA/QC requirements/procedures

e Conformance of project activities to SAP requirements/procedures

e  Status of project schedule

e Deviations from the SAP and approved amendments to SAP

e  Results of data review activities (how much usable data were generated)

e CAsif needed and their effectiveness

e Data usability with regard to precision, accuracy, representativeness, completeness, comparability, and sensitivity
e Limitations on data use
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SAP Worksheets #34 through #36—Data Verification and Validation (Steps | and lla/llb) Process Table

Data Review Input Description Responsible for Verification or Validation® Stepl/lla/llb? Internal/ External®
Field Notes Field notes will be reviewed internally and placed into the project file for archival at project closeout. FTL/ CH2M Step | Internal
Chain-of-custody forms and shipping documentation will be reviewed internally upon their completion and verified against the packed
Chain-of-Custody and sample coolers they represent. The shipper's signature on the chain-of-custody form will be initialed by the reviewer, a copy of the chains- FTL/ CH2M Step | Internal & External
Shipping Forms of-custody retained in the site file, and the original and remaining copies taped inside the cooler for shipment. Chains-of-custody will also PC/CH2M P
be reviewed for adherence to the SAP by the project chemist.
?{ae?e%et Condition upon Any discrepancies, missing, or broken containers will be communicated to the project chemist in the form of laboratory logins. PC/ CH2M Step | External
Documentation of Laboratory | Laboratory Method Deviations will be discussed and approved by the project chemist. Documentation will be incorporated into the case PC / CH2M Step | External
Method Deviations narrative which becomes part of the final hardcopy data package. P
. . o . .
Electronic Data Deliverables DDs will be compared against hardcoopy.laboratory results (10% check). If discrepancies between the EDD and hardcopy data package are PC / CH2M Step | External
encountered a deeper review of 25% will be conducted.
Case Narrative Case narratives will be reviewed by the DV during the data validation process. This is verification that they were generated and applicable DV / TBD Step | External
to the data packages.
Laboratory Data tA;Islilt:;cr)nr?c’iglry data packages will be verified internally by the laboratory performing the work for completeness and technical accuracy prior Respective Laboratory QAO Step | Internal
The data will be verified for completeness by the project chemist. In order to ensure completeness, EDDs will be compared to the SAP. This
Laboratory Data is a verification that all samples were included in the laboratory data and that correct analyte lists were reported. PC/CH2M Step | External
Upon report completion, a copy of all audit reports will be placed in the site file. If corrective actions are required, a copy of the
documented corrective action taken will be attached to the appropriate audit report in the QA site file. Periodically, and at the completion PM / CH2M
Audit Reports of site work, site file audit reports and corrective action forms will be reviewed internally to ensure that all appropriate corrective actions PC / CH2M Step | Internal
have been taken and that corrective action reports are attached. If corrective actions have not been taken, the site manager will be notified
to ensure action is taken.
. . . . . . . . . . . . . PM / CH2M
Corrective Action Reports Corrective action reports will be reviewed by the project chemist or PM and placed into the project file for archival at project closeout. PC / CH2M Step | External
During the pre-validation check, ensure that the laboratory analyzed samples using the correct methods specified in the SAP. If methods
Laboratory Methods other than those specified in the SAP were used, the reason will be determined and documented. PC/CH2M Step lla External
Target Compound List and During the pre-validation check, ensure that the laboratory reported all analytes from each analysis group as per Worksheet #15. If the
g poun target compound list is not correct, then it must be corrected prior to sending the data for validation. Once the checks are complete, the PC/CH2M Step lla External
Target Analyte List > . o - .
project manager is notified via email.
. _ Ensure the laboratory met the project-designated quantitation limits as per Worksheet #15. If quantitation limits were not met, the reason
Reporting Limits will be determined and documented. PC/ CH2M Step IIb External
Field SOPs Ensure that all field SOPs were followed. FTL /CH2M Step | Internal
Laboratory SOPs Ensure that approved analytical laboratory SOPs were followed. Respective Laboratory QAO Step lla Internal
10% Stage 4 review of raw data to confirm laboratory calculations and manual integrations. For a recalculated result, the DV attempts to
Raw Data re-create the reported numerical value. The laboratory is asked for clarification if a discrepancy is identified which cannot reasonably be DV /TBD Step lla External
attributed to rounding. In general, this is outside 5% difference. The remaining 90% of data will receive Stage 2B review.
Onsite Screening ,rAeIIcgrr)gs—analytlcal field data will be reviewed against SAP requirements for completeness and accuracy based on the field calibration FTL / CH2M Step Ilb Internal
Documentation of Method QC Establish that all required QC samples were run and met limits. DV /TBD Step lla External

Results
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SAP Worksheets #34 through #36—Data Verification and Validation (Steps | and lla/llb) Process Table (continued)

all samples

Data Review Input Description Responsible for Verification or Validation® Stepl/lla/llb? Internal/ External®
Documentation of Field QC . . .
sample Results Establish that all required QC samples were run and met limits. PC/ CH2M Step lla Internal
DoD ELAP Evaluation Ensure each laboratory is DoD ELAP Certified for the analyses they are to perform. Ensure evaluation timeframe does not expire. PC/ CH2M Step | External
Analytical methods and laboratory SOPs will be evaluated against QA/QC criteria to ensure compliance, as presented in this SAP. QA/QC
criteria for field QC samples are presented in Worksheet #12. LOQs, LODs, and DLs are presented in Worksheet #15. QA/QC criteria for
calibrations are presented in Laboratory SOPs (referenced in Worksheet #23). QA/QC criteria for laboratory QC samples are presented in
Worksheet #28. Data may be qualified if QA/QC exceedances have occurred. Guidance and qualifiers from “United States Department of
. . Defense General Data Validation Guidelines” (DoD, 2018a) will be applied as appropriate. As specific modules for the analytical methods in
Ana|V|t|C3| data for PFASinall | hg project are published, the DVs w_iII refe_r to.those modules for guidance. In the meantime, _if specific g_uidance is not given for these DV /TBD Step lla and IIb External
samples methods in the General Data Validation Guidelines, the DV may adapt the guidance from "National Functional Guidelines for Superfund
Organic Methods Data Review (SOMO02.4)" (USEPA, 2017b), and "National Functional Guidelines for Inorganic Superfund Data Review
(ISM02.4)" (USEPA, 2017a) may also be applicable.
For drinking water samples, the data validator will reference “EPA Data Review and Validation Guidelines for Perfluoroalkyl Substances
(PFASs) Analyzed Using EPA Method 537” (USEPA, 2018).
Analytical data for WCHEM, in Wet chemistry will not undergo third-party data validation but are subject to all other data review protocols detailed above. N/A Step lla and llb N/A

Notes:

@ Verification (Step I) is a completeness check that is performed before the data review process continues to determine whether the required information (complete data package) is available for further review. Validation (Step lla) is a review that the data generated is in
compliance with analytical methods, procedures, and contracts. Validation (Step IIb) is a comparison of generated data against measurement performance criteria in the SAP (both sampling and analytical). Should CH2M find discrepancies during the verification or
validation procedures above, an email documenting the issue will be circulated to the internal project team, and a Corrections to File Memo will be prepared identifying the issues and the corrective action needed. This memo will be sent to the laboratory, or applicable
party, and maintained in the project file.

® Internal or external is in relation to the data generator.
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SAP Worksheet #37—Usability Assessment

Summarize the usability assessment process and all procedures, including interim steps and any statistics,
equations, and computer algorithms that will be used:

Non-detected site contaminants will be evaluated to ensure that PQL goals in Worksheet #15 were achieved.
If PQLs were achieved and the verification and validation steps yielded acceptable data, then the data are
considered usable.

During verification and validation steps, data may be qualified as estimated with the following qualifiers: J, J+,
J-, or UJ. These qualifiers represent minor QC deficiencies that will not affect the usability of the data. When
major QC deficiencies are encountered, data will be qualified with an R and in most cases is not considered
usable for project decisions. If R-qualified data are used in evaluations and, ultimately, project decisions, the
rationale for their use will be included in the investigation report.

— )= Analyte present. Reported value may or may not be accurate or precise.

— UJ = Analyte not detected. QL may be inaccurate or imprecise.

— J+ = Analyte present. Reported value may be biased high. Actual value is expected to be lower.
— J-=Analyte present. Reported value may be biased low. Actual value is expected to be higher.
— X =Recommend rejected result by DV.

— R =Rejected result by project team. Result not reliable. Project team as a whole will determine if the final
gualifier will become an R qualifier for rejection or will be qualified as estimated with one of the qualifiers
listed above.

If statistical comparisons are necessary, non-detect values will be represented by a concentration equal to the
sample detection limit and evaluations will be performed using the USEPA’s ProUCL software. For duplicate
sample results, the most conservative value will be used for project decisions.

Additional qualifiers that may be given by the DV are:

— N =Tentative identification. Consider present. Special methods may be needed to confirm its presence or
absence in future sampling efforts.

— NJ = Qualitative identification questionable due to poor resolution. Presumptively present at approximate
quantity.

— U = Not detected.

Analytical data will be checked to ensure the values and any qualifiers are appropriately transferred to the
electronic database. These checks include comparison of hardcopy data and qualifiers to the EDD. Once the
data has been uploaded into the electronic database, another check will be performed to ensure all results
were loaded accurately.

Field and laboratory precision will be compared as RPD between the two results.

Deviations from the SAP will be reviewed to assess whether CA is warranted and to assess impacts to
achievement of project objectives.

Describe the evaluative procedures used to assess overall measurement error associated with the project.

To assess whether a sufficient quantity of acceptable data is available for decision making, the data will be
compared to a 95% completeness goal and will be reconciled with Measurement Performance Criteria
following validation and review of DQls.
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SAP Worksheet #37—Usability Assessment (continued)

e |If significant biases are detected with laboratory QA/QC samples it will be evaluated to assess impact on
decision-making. Low biases will be described in detail as they represent a possible inability to detect
compounds that may be present at the site.

e If significant deviations are noted between laboratory and field precision the cause will be further evaluated
to assess impact on decision making.

Describe the documentation that will be generated during the usability assessment and how usability
assessment results will be presented so that they identify trends, relationships (correlations), and anomalies:

e Data tables will be produced to reflect detected and non-detected analytes. Data qualifiers will be reflected in
the tables and discussed in the data quality evaluation.

e A data quality evaluation will be provided as part of the S| Addendum Report.

e The Sl Addendum Report will identify any data usability limitations and make recommendations for CA if
necessary.

Identify the personnel responsible for performing the usability assessment.

The PM, PC, and other team members will be responsible for compiling the data. The data will then be presented
to the NAS Oceana Partnering Team who, as a whole, will evaluate the data usability according to project
objectives.
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